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THE EFFECT OP ORAL PeIMa^G AT DIFFERENT LEVELS ON THE 

absorption of foodstuffs in'inpantile diarrhea 

r * 

j Arthur VF. Chung,. M.p. ''j- 

' New York, N. Y. 


T he incidence of. infantile diarrhea has greatly decreased in this counti'y 
during the past half century, and advances in therhpy, particularly in regai d 
to the administration of parenteral fluids and parenteral alimentation, have 
greatly reduced the mortality rate. Nevertheless diarrheal disease continues in 
our midst, showing periodic outbreaks, and even under the best of conditions 
fatalities have not been, eliminated. It has been our impression that nutritive 
failure was responsible for most of the fatalities. Since the best parenteral 
nutrition is not ideal, it occurred to us that oral nutrition was perhaps not being 
used to the greatest advantage and that the possibility of using it to better ad- 
vantage deserved careful study. It seemed desirable in particular to investigate 
the current practice of early therapeutic starvation. 

The policy of sharply reducing the oral intake or eliminating oral food 
entirely at the onset of the attack with a very cautious and gradual increase 
after a period of days has been the generally accepted procedure both in this 
country and abroad. When an increasing oral intake was followed by an exacer- 
bation of the diarrhea it was generally assumed that the food was increased too 
rapidly, and a second period of therapeutic starvation was tried and sometimes 
even a third. This regimen is based on theoretical concepts that have never been 
critically tested. Our predecessors placed their reliance on the appearance and 
number of stools as the criterion of success of treatment, and since withholding 
food reduced the volume and frequency of the stools it was assumed that this was 
beneficial. This point of view was sharply challenged in 1924 by Park,^ who 
maintained that the child rather than the stools should be taken as the criterion 
for evaluating therapy. Although his point of view has been influential in 
pediatric thinking, the fact remains that changes in the stools are more readily 
ass^d than changes in the clinical state of the patient; the possible benefit 
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from increased feeding is not insufficiently apparent to outiveigli the emotions 
engendered in, the spectatoi's by an increased number of stools, and the stools 
still tend to dominate therapy. 

A second theoretical consideration that has favored therapeutic starvation 
is tlie belief that food vill stimulate digestive secretions and in the presence of 
severe peristalsis these secretions vill be carried out, resulting in a net loss of 
electrolytes to the body. 'Whether or not such a net loss is induced by food in 
severe diarrhea is not actually known. Finally there is a belief that the with- 
drawal of food is beneficial by resting the intestine, which is thought to h.asten 
recovery. This again has never been convincingly demonstrated. 

It appeared to us that the value of therapeutic starvation could he accu- 
rately assessed by two studies: (1) a metabolic study of the assimilation of the 
vaiious nutrients at different levels of feeding, which would show whether the 
restriction of food favors or decreases assimilation; and (2) a statistical study of 
patients treated alternately hy therapeutic starvation and by full feeding, in 
which the clinical course of the illness was compared. The present communica- 
tion deals with such a metabolic study. A succeeding report- describes such a 
clinical study. 


EXPEKIMEXTAL 

Subjects . — The subjects employed for this study were male infants who 
were admitted to the Children's Bledical Service of Bellevue Hospital foi the 
treatment of diarrhea or who developed the disease on the ward. They varied 
from 12 days to 3 months in age and weighed from 2.5 to 5.3 kilograms. Enteric 
pathogens were not cultivated from the stools in any instance, and although at- 
tempts to establish a virus etiology were not made, it was believed that parenteral 
infection was responsible for the diarrhea in these patients. Initiall.v all pre- 
sented a picture of dehydration, acidosis, and toxicity of varying degree, which 
required restorative measures with parenteral fluids. Immediately after par- 
enteral fluid administration the infants were transferred to the metabolism ivard, 
where they were placed on frames for the separate collection of urine and feces. 

Metabolism Periods . — An inherent difficulty in making comparisons of dif- 
ferent diets is the possibility that the severity of the diarrhea may be altered 
during the period of study by factoi’s quite apai’t from the food. It is obviously 
impossible to compare two successive experimental diets when the diarrhea is 
spontaneously waxing or waning ; the diarrhea should be of comparable severity 
at the start and at the close of the observations. Since most of the diarrheas 
were of relatively short duration this necessitated short metabolism periods. tVe 
found if necessaiy to employ metabolism periods of only twenty-four hours’ 
duration in order to make two or three observations on each subject before the 
IJieturc had changed, and a number of .subjects upon whom work liad been 
started had to be eliminated because of obvious change in the status of the disease 
before a second period could be completed. Data were eventually obtained on 
si.x infants in whom the severity of the process was comparable. A metabolism 
period as short as twenty-four houi-s would not be suitable for most purposes 
because of irregularity and possible delay in intestinal evacuations; in the ca.se 
of severe diarrhea, however, short periods do not involve this difficulty. 
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The fecclhigs given clnring each period consisted of evaporated milk, com 
svrup, and water, in proportions and concentrations eoinparahlc to tliose m daily 
rise on the wards. Tliis wa.s done deliberately because it was thought advisalhc 
to judge the efficacy of a food which is commonly employed and of proved digesti- 
bility rather than to use a formula altered in composition and proportions on 
which claims for superior ahsorjition might he made on the basis of our study. 
Infants were given a low caloric formula (30 to 45 calories per kilogram of body 
weight) or were completely starved, followed by a medium (GO to 69 calories per 
kilogram) or a full caloric formula (100 to 137 calorics per kilogram). In some 
instances the higher feeding was given first. Apart from the measured amount 
of evaporated milk formula, the infants were offered water freely, but if clinical 
e\adence of Avater deficit was present it Avas made up by parenteral 5 per cent 
de.xtrose in Avater. The beginning and end of each test period AA-as identified in 
the stool by charcoal or carmine, Avhich had been added earlier to the formula. 
At the end of the study period .the infants Avere given parenteral fluids if needed 
and maintained on full caloric feedings until complete recoA'ery took place as 
eA'idenced by complete cessation of diarrheal stools and progressiAm gain in Aveight 
for at least one Aveek. 

Analysis of Food and Excreta . — ^Aliquots of food, urine, and dried feces 
AA'cre analj^zed for ash, sodium, potassium, chloride, calcium, fat, and nitrogen. 
The analytical procedures employed are listed.^"® 


RESULTS 

Of a total of tAventy-one patients Avitli infantile diarrhea transferred to the 
metabolism Avard for study, complete metabolic data Avere obtained on six. Brief 
protocols of these six Avith tabulated, results and absorption charts are presented. 


Case 12. — ^R. H. Avas a 10-Aveek-old Avhite male infant admitted June 6, 1946, 
because of acute bronchitis. One AA’^eek later he developed an otitis media and 
a mild diarrhea Avhich became progressively worse. Treatment had consisted of 
parenteral physiologic saline and reduced oral food. He was transferred to the 
metabolism Avard three days after the onset of diarrhea and appeared alert, 
hungry, and fairly Avell hydrated although he Avas having tAvelve Avatery move- 
ments a day. He AA'as offered a formula of 30 calories per kilogram of body 
weight for the first twenty-four-hour period. The next day he had lost 200 Gm. 
and looked moderately dehydrated and less active. The second and third test 
periods provided 60 and 100 calories per kilogram for the intake respectively. 
A Aveight loss of 150 Gm. Avas sustained betAveen these tAVo periods; hoAvever, there 
Avas no further Aveight loss Avhile he Avas maintained on 110 calories per kilogram, 
and ten days later the diarrhea subsided completely and he began to gain Aveight 
progressively. The only parenteral fluids necessary Avhile under our observation 
were 320 c.e. of equal parts of normal saline and 5 per cent dextrose, given im- 
mediately after the metabolic observations Avere completed. A summary of the 
data is shoAAm m Table I. Absorption values for all the food constituents in- 
A estigated are shoAAm in Cliart 1. 

'T "" 12-day-old Avhite male infant Avho developed a grad- 
allj progicssive diarrliea on the third day of Ufe. He was a small, poorly 
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nourished, moderately dehydrated infant, -^vho had small green wateiy evacua- 
tions numbering seventeen to twenty per daj'. Initial hydi’ation with parenteral 
saline and sodiimi lactate solutions was followed by three test periods on the 
metabolism frame, the data from which are shown in Table II and Chart 2. The 
infant was unable to maintain himself in water balance by oral fluids alone, and 

CHART I 
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5 per cent dextrose in water had to be given parenterally during each of the 
tliree test periods. He was maintained on 120 calories per kilogram by mouth 
with parenteral fluid supplements when necessaiy. On the ninth day after ad- 
mission the diarrhea subsided, and he thereafter gained steadily in weight. 

Case 22. — L. H. was a 6-week-old white male infant admitted Nov. 9, 1946, 
with a two-week history of cough, cold, and diarrhea, tire latter becoming in- 
creasingly woi-se. He had a purulent discliarge from the right drum on admis- 
sion. Group A liemolytic streptococcvrs was isolated from the discharges of the 
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nose, thi'oat, and right car, and on one occasion from (he I)loo(l stream. Prior to 
transfer to the metabolism ward he had received lactate Ringer’s solution par- 
enterally and a reduced feeding orally. Data on two test jicriods with intakes 
of 45 calories per kilogram and 100 calorics per kilogram were obtained as shown 
in Table III and Chart 3. At the end of the first period the infant looked 
moderately dehydrated, which finding was supported by marked oliguria and 

CHART 2. 

absorption of foodstuffs at different intakes 
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a weight loss of 195 Gm. During the next period, water was forced between 
feedings and the baby was very closely watched. Although the urinary flow im- 
proved somewhat he appeared apathetic and Avas markedly dehydrated, so it rvas 
decided to introduce fluids parenterally. Because of an error, 100 c.c of normal 
salme instead of 5 per cent dextrose was given. After the end of the second test 
period the baby received vigorous parenteral fluid therapy and was maintained 
on 110 calories per kilogram of oral food. Four days later his diarrhea subsided 
eomnletely, and he was showing daily gains in weight. 
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TjVble III. Case 22 
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Case 23. — ]3. T. was a 2-month-old white male who developed a mild diar- 
rliea on the ward ; this subsided only to return witli marked severity, whereupon 
he was transferred to the metabolism ward. In order to answer the criticism 
tliat the diarrhea may have become less severe by the time the last period of full 
feedings was reached, the usual feeding procedure ivas reversed. For the first 


CHART 3 

^2' absorption of foodstuffs at different intakes 
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twenty-four hours a full calorie diet was given, while half the number of calories 
were offered for the second period. The data on Table IV and Chart 4 show that 
the higlier intake caused better absorption regardless of the time offered. Five 
days after completion of the tests, while he was on 100 calories per kilogram his 
dian-hea stopped abruptly. At no time while under our observation were par- 
enteral fluids needed. 

Case 27. — A. G. was a 7-^veek-oId Puerto Rican boj' \vho ivas admitted Jan 
19. 1947, as a boarder. Ten daj's later he developed capillary bronchitis and bi- 
lateral otitis media followed by severe diarrhea. He was treated with parenteral 
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eleetTolyles, dcxlrose, and Avholc blood, aiid complete oval stawation was insti- 
tuted nineteen liours before tvansfei’ to the inctaljoHsni wai'd. He was still 
having as many as twenty watery stools daily at this time. It Avas decided to 
give the infant one period of full feeding followed by one of complete starvation 
(Table V). Supplementary 5 per cent dextrose solution Avas administered dur- 
ing both periods. The infant took a full diet avcU and had dextrose and nonnal 
saline as needed parenterally. Six days after his last test period the diarrhea 
ceased and recoveiy Avas uneventful. 
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CHART 4 

ABSORPTION OF FOODSTUFFS AT DIFFERENT INTAKES 
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Case 28.~J. R. was a one-month-old Avhite male infant Avho had received 
an exsanguination transfusion at birth because of erythroblastosis fetalis. He 
was doing well when he developed diarrhea on the Avard. As in the previous 
feedings and complete oral starvation were studied (Table 
}■ i le fluid intake Avas augmented in each period by 150 c c, of 5 per cent 
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dextrose parent erally. The diaiTlioa impvovcd s1o\v]y one week al'ter he was 
placed on a 110 calories per kilogram diet, and he was discharged with occasional 
loose stools hut with a consistent weight gain. 


cojraEN”r 


The results are entirely consistent in the six cases presented in that in- 
creased absorption of all the food elements studied resulted from the higher iood 
intake. A breakdown of the data into its individual food components follows. 

Water: The volume of stool water serves as an index of the severity of the 
diarrheal process. Volumes over 200 c.c. ])er day, which were excreted by most 
of our patients, arc indicative of severe diarrhea." The smaller volumes observed 
in Case 26 are still significant as the infant weighed considerably less than the 
other's in the series. 

The conservation of water by the kidneys to compensate for the large fluid 
loss in the stools is demonstrated in almost all patients, but particularly’’ in 
Cases 22 and 27, where a striking oliguria of 20 c.c. of urine per day was observed. 

Xo effort was made to force water between feedings as it was important for 
our study that the measured amount of formula was taken without refusal or 
vomiting. Water deficits when present were made up by parenteral dextrose 
solution without electrolytes to prevent the complicating factor of parenteral 
absorption of minerals with subsequent excretion into the gut, which would in- 
validate the data on intestinal absorption. If it w’cre not for the necessity of 
controlling conditions for the study it would certainly be more rational to com- 
bat the dehydration of diarrhea with a combination of dextrose and electi'olyte 
solutions. The essentially similar trend in absorption observed in those subjects 
who received dextrose parenterally and those who did not would suggest the 
over-all validity of the procedure followed in the study. 

Ash: In all cases, there ivas an increase in fecal ash when more food was 
given, but this increase was more than covei'ed by the augmented intake resulting 
in higher absorption values. Thus the higher intake resulted in a net gain to 
the child. 

Sodium: In all cases, the sodium output of the feces was large while the 
corresponding output in the urine was small, indicating marked conservation of 
the mineral on the part of the body. The loss of base, particularly sodium, from 
the stools in diarrhea is well knmvn. That such losses are repaired considerably 
by feeding more is clearly shown by the data. Increasing the sodium intake 
either reduced the net loss of sodium or converted a negative balance of sodium 
into a positive one. The negative absorptions which remained in some patients 
even with full oral intakes, indicate the need of supplementary sodium either 
per os or parenterally. 


PofassMim; Potassium, too, is absorbed from the intestine in amounts 
roughly proportional to the amount offered. With the exception of Cases 22 and 
26 on a low intake, positive absorptions resulted from even the smallest intakes. 
®’^Sgest wider use of the oral route for potassium administration 
Cahimn: In the nomai infant fed on cow’s milk practically all of the 
cium 0 eie or excretion appears in the stool and amounts to roughly two- 
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thirds the intake.® In severe diarrliea as nnieh as 90 per cent of the intake may 
be excreted in the stool, as is shown in our data. There was, liowever, a net gain 
in absorption as larger feedings were given in all the cases studied. 

Chloride: A consideralde amount of chloride is excreted by way of the 
stools in diarrhea. As is the ease with sodium, this loss is appreciably repaired 
as more food containing chloride is given ; howei’er, a supplementary intake ap- 
pears to be necessary in most instances. 

Faf: IrYhereas the absorption of fat from the intestine of the normal infant 
amounts to 85 to 90 per cent of the intake, 60 per cent or less is absorlied in 
severe diarrhea.® Our data show levels of fat absorption varying from 27 to 72 
per cent of the intake. The percentage absorption is not greatly affected by the 
quantity ingested, and it is therefore evident that a high food intake brings 
about a greater absolute amount of fat absorbed. This is particularly significant 
in view of the prevalent use of low fat formulas in the treatment of diarrhea, a 
regimen which may contribute to nutritional failure. 

NUrogcn: In the normal infant, about 90 per cent of the nitrogen intake 
is alisorbed. It was observed by Holt, and his associates® that loss of fecal nitro- 
gen even in severe diarrhea is proportionally less than fat and that the percent- 
age of nitrogen intake absoibed rarely falls below 75 per cent. We observed con- 
siderably lower values in some of our patients, the iiercentage absorption in one 
instance being as low as 27 per cent. As with the other components of the food, 
the larger intakes induced a larger aksolute amount of nitrogen absorbed. 

atools: It is a common observation that the restriction of food causes 
diminution of the frequency and volume of stools in acute dianliea. This coin- 
cides with our experience in these cases. If the frequency and volume of the 
stools were used as the critena of successful therapy, one miglit well conclude 
that feeding exerted a deleterious effect on the diarrhea and that the more one 
starved the more successful was the treatment. I wish to point out again that 
it is the infant rather than the stools who should be the main eoneein, and the 
data herein presented have shown that the infant gains rather than loses with 
increased feedings even though this is accompanied by an increase in stool bulk. 
Case 27 illustrated this point verj- effectively. On a normal full diet twenty 
watery stools weighing a total of 3S3 Om. were passed, in contra.st to five watery 
stools weighing 186 Om. when the infant was placed on complete oral starvation. 
From the metabolic data, however, it is evident that appreciable losses of mineral, 
fat. and nitrogen occurred when nothing was introduced by mouth, while sub- 
stantial absor])tions of all the food components except sodium and chloride took 
j)lace when a full calorie diet was fed. 

The comparison of these six infants on high and low food intakes indicates 
clearly that the more food that is given by mouth, the greater is the absolute loss 
of each food constituent in the stool. The stools are increased in volume and 
frequency as a icsult of the high feeding, which oppnrcnfly causes an exacerba- 
tion of the diarrhea. It is equally clear, however, that the child ab.sorbs more 
of each food imrredient as the food intake is increased. By that criterion he is 
better off, regardless of the appearance of the stools. Even in the severest diar- 
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rhea we observed no net loss of any food constitnenl dne to washing-mil of dis^es- 
tive secretions which liad been stinndated by the increased food intake. 

In regard to the clinical appearance of the infants, we cannot say with as- 
surance that this was favorably affected during the short periods of liberal feed- 
ing. On the other hand, we ob.scrved no untoward changes in clinical ap]K'aranoc 
directly associated with tlie high feedings. We arc inclined to think fliat longer 
periods of observation are needed on the tivo regimes in order to detect clinical 

differences. ' 

These studies indicate clearly that effective intestinal absorption of all 
foodstuffs occurs even in the .scvcre.st of diarrheas and that the absorption is 
roughly proportional to the intake. Unless it can he shown that a high intake 
is in some way deleterious or delays recovery (a matter that will he considered 
in the succeeding paper), it would seem dc.sirablc to Iced .such infants liheially 
and to disregard the appearance of the stools. 


SUMMARY 

The absorption of nitrogen, fat, total ash, sodium, potassium, calcium, and 
chloride has been followed in six subjects with infantile diari’hca on normal and 
on reduced food intakes. It was found that absorption of each food ingredient 
was improved on the higher intakes, even though the fecal loss was increased. 

Prom the point of view of absorption it would seem desirable not to restrict 
food in infantile diarrhea. 


i. 
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THE EFFECT OF EARLY ORAL FEEDING VERSUS EARLY ORAL 
STARVATION ON THE COURSE OF INFANTILE DIARRHEA 

Arthur W. Chung, MD., New York, N. Y., and Bohumila VisCorova, JE.D., 

Bratislava, Czechoslovaicia 

I N THE preceding paper reasons were gh’en for questioning the value of the 
time-honored procedure of early therapeutic starvation in eases of infantile 
diaiT’hea, and evidence was presented pointing to the value of early oral feeding. 
It was shown that even in very severe eases the retention of electroljdes, fat, 
and nitrogen ivas improved bj' feeding. There remained the question of the 
effect of early oral feeding on the course of the diarrhea. The limited amount 
of clinical material available at Belle\ne Hospital would not permit a convincing 
answer on this point. We therefore sought an opportunity to study this question 
in some place where infantile diarrhea was prevalent and where a large con- 
trolled series of observations could be made on the duration of the disease in 
patients treated alternately by earl 3 ’^ therapeutic starvation and bj"- earlj^ oral 
feeding. 

Such an opportunitj- presented itself in the summer of 1947 through the 
court esj' of Dr. Ivan Heeko, who invited one of ns (A. W. C.) to Bratislava to 
collaborate in a diarrhea studjL The present report deals with a series of 115 
patients of whom fiftj'-five were treated by the conventional regime of early 
oral starvation and sixty by full caloric feedings from the start. 

Tlie nature of the diarrhea which prevails in Bratislava every summer is 
not clearl.v established. Previous observations made bj' the Universitj’’ Bacteri- 
ological Institute had indicated that bacillaiy dj’-senteiT plajmd a negligibly 
small part. This was confirmed during the period of the present studj''. Two 
and sometimes three stool cultures were made on all but four patients. lu onlj' 
four instances out of 111 were Shigella organisms recovered. Paracolon bacilli, 
Proteus vulgaris, and Bacillus pyocyaneus were occasional^ isolated but appar- 
enth' were of little etiological significance. A careful search for parenteral 
infection was made in eveiy instance, but it was present in less than one third 
of the cases. It is possible that the unsanitarj" milk supplj^ plaj'ed a part in 
the etiologj' due to overgrowth of saproplytes, a factor thought to be responsible 
for "summer diarrhea" in the United States in j-ears past. Raw cow’s milk 
is in common use in Czechoslovakia. A virus etiologj' must also be considered, 
hut this was not investigated. 

procedure 

All patients with diarrhea were admitted to the ward. Alternate patients 
vere offered full feedings from the start, the remainder being placed on a regime 
of oral starvation. 

From tlie Dopartmont of Pedintric."!. New York University, Dr. L. Emmett Holt Director 
anil the University Children’s Clinic. Bratislava. Czechoslovakia, Dr. Ivan HeJko, Director. ’ 
Tlic expen.ses of tliis study were defrayed in part by grants from the John and Marj- R 
Markle Foundation and from American Relief for Czeclioslovakia. in part by tire Ministry- of 
Ileaith of Czccho.slovaki.a- 
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AND INFANTlIiK DIAUKIIKA 


CHUNG AND VISCOBOVA : ORAU FEKDTNG OH STAKVAinON 


Tlie correction of siiocic, deiiyflration, and acidosis received imniediale 
attention in all cases. Plasma (reconstituted from the dried state) was admin- 
istered hy intravenous push infusion in all cases of shock. Acute dehydration 
was repaired hy a solution of equal parts of 10 per cent, dexl.rosc and pliysiologic 
saline. When clinical acidosis was present, a 5 per cent solution of sodium 
hicarhonate was added to the dcNtrosc-salmc mixture. The total amounts of 
the various fluids administered were dictated hy clinical judgment rather than 
by laboratory data, as equipment for the latter was lacking. Ten per cent 
dextrose and 3 per cent Amigcn containing electrolytes* were used intravenously 
to support nutrition in those infants who were not able to take food by mouth 
for prolonged periods. 

After the initial parenteral fluid therapy, the patients placed on the thera- 
peutic starvation regime received water hy mouth for twentj'-four to forty- 
eight hours, followed by small feedings of a formula composed of powdered 
milk, sugar, and water. The formulas were made up so that their concentrations 
were isocaloric with breast milk, with one-third of the total calories in the form 
of sugar. Analysis showed that with the exception of a somewhat lowered pro- 
tein content the composition of the powdered whole milk used in this study was 
essentially the same as that used in the United States. Intake in the starved 
group began ndth amounts equivalent to 20 calories per kilogram of body weight 
and was increased at the rate of 20 calorics per kilogram of body weight daily, 
or less frequently, depending on the nature of the stools. If, for e.vamplc, tlie 
stools increased in frequency or became verj’- loose, the formula was decreased 
by 20 or 40 calories per kilogram of body weight and increased slowly once 
again when the stools improved. Clinical evidence of dehydration was corrected 
with extra water hy mouth or by parenteral saline and glucose. 

The full feeding regime consisted of formulas made up of the same materials 
and concentrations as used in the .starved group but in amounts equivalent to 
80 calories per kilogram of body weight for infants over 6 months of age and 
100 to 120 calories per kilogram for those under 6 months of age. The feedings 
were started as soon as possible after reparative parenteral therapy was under 
way, and were continued regardless of the nature and frequency of the stools 


until complete recovery took place. Only if the infant refused or vomited were 
feedings omitted and parenteral fluids substituted, but the infant was put on 
the same full feeding as soon as vomiting or refusal subsided. It was found 
that less than 10 per cent of the infants in the entire series refused or vomited 
once the initial state of dehydration, acidosis, and mineral loss was in some 
measure correetccl. As in tlie starved group, water deficits not made up by the 
oral route were replaced parenterally. The principal differences between the 
two regimes lay not only in earlier feeding but feeding with full calories from 
the very onset. Chart 1 illustrates grapliically these differences in intake. Prom 
1 1 C area between the two curves it may be computed that the fed group received 
40^r cent more food during tlie first week than did the starved group. 


•Supplied by tbo courtesy of Mead Johnson & Company. Evansville. Ind. 
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SuJfatliiazole and penicillin were used in all cases where they were believed 
to be of value in treating complicating infections. Sulfagiianidine was given 
equally to the first fifty patients in both groups but not to the rest.*" 

One cubic centimeter of crude liver extract was given intramuscularly to 
all patients in both group.s on admission. 



I Z 3 4 5 fc 7 8 10 ff 12 13 

DURATION IN DAYS 

Chart 1. — Per cent of normal intake ingrested per day in starved and fed proups. Normal 
intake: 100 calories per kilog^ram in infants under 6 months; 80 calories per kilogram in in- 
fants over 6 months. 


Specimens fi’om the first two stools (and often a tliird) were collected from 
tlie diaper and placed in freshly prepared tetrathionate enriching media and 
sent by messenger to tlie University Bacteriological Institute. The material 
was then incubated and plated on s.s. agar, from which colonies were identified 
by the usual accepted procedui’es. 


RESULTS 

A total of 115 patients were observed in all. Tliere were twelve fatalities, 
resulting in a mortality of lO.l per cent. Two deaths were in infants who were 
taken out of the hospital without consent and were reported as having died at 
home. The remaining ten were all autopsied. Acute complications such as 
lateral sinus thrombosis and peritonitis resulted in two early deaths; however, 
the majority died after a long drami-out coui-se with malnutrition, complicating 
infection (particularly puiTiIcnt otitis media), inanition, and finally terminal 
collapse. Autopsies on these patient.s, as expected, wei-e not revealing. Although 

•Evaluation of the ofTlcao of sulfagruaniuine in the treatment was not possible because 
observations on alternate controls without drujr wore not made. 



WEIGHT 



nuirt S.— Composite weight curves showing average algebraic sum o£ dailv weight gains 

finil losses. ‘ 
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Table I. Oral Starvatiok 


CASE 

AGE 

(SIO.) 

INITIAL 

AVT. 

! (KG.) 

DURATION 
OF diar- 
rhea 
(days) 

STOOL CULTURE 

COMMENT 

1 

9 

6.54 

4 

ICeg. for dysentery 

Moderate dehy-dration 

i 

S 

4.62 

8 

Xeg. for dysentery; 
P. vxilgaris 

Premature; condition fair 

G 

7 

7.00 

7 

ICeg. for dj'sentery; 
P. vulgaris 

Acidosis, shock, dehydration 

8 

8 

6.40 

4 

Neg. for dj’senter 3 -; 
P. vulgaris 

General condition fair 

10 

2 

2.10 

G 

Neg. for dvsenterv 

Emaciation, marked dehydration 

12 

23 

7.00 

7 

Keg. for dvsenterv 

Emaciation, rickets 

14 

4 

3.84 

11 

jSTeg. for dj-sentert-; 
P. vulgaris 

General condition fair 

IS 

13 

8.00 

5 

Keg. for dj'sentery 

Malnutrition 

20 

12 

8.94 

7 

Xeg. for dj'senterv 

General condition fair 

22 

12 

5. GO 

3 

Neg. for dysentery; 
P. vulgaris 

Marked emaciation 

24 

0 

4.58 

G 

Neg. for dysenterj- 

Purulent otitis media ( Staph, 
aureus J 

26 

0 

6.05 

6 

Neg. for d 3 'senterv 

Sliock, deh 3 'dration, acidosis 

28 

22 

7.80 

4 

Neg. for dysentery 

Acidosis, deh 3 -dration 

30 

4 

4.39 

4 

Neg. for dysenter 5 ' 

Malnutrition, deh 3 -dration 

Seyere dehydration 

32 

o 

4.30 

4 

Neg. for d 3 -senter 3 ' 

34 

2 

3.55 

8 

Neg. for dysenter 3 - 

Seyere shock, acidosis, deh 3 -- 
dration 

3C 

7 

5.35 

6 

Neg. for dysenteri' 

General condition good 

38 

G 

4.80 

7 

Schmitz bacillus 

Emaciation, dehydration 

39 

12 

5.20 

13 

Neg. for d 3 'senter 3 ' 

Purulent otitis media (pneumo- 
cocci) 

40 

11 

5.70 

7 

Neg. for d 3 ’senter 3 - 

Emaciation, deh 3 ’dration 

42 

7 

5.40 

G 

Neg. for d 3 ’senter 3 ' 

Shock, severe dehydration 


. 7 

5.32 

3 

Neg. for dysenteri’ 

Relapse due to otitis media 

46 

16 

S.SO 

13 

Shigella flexneri 

General condition fair 

48 

IS 

10.70 

9 

Neg. for dysentery 

Primary tuberculosis 

51 

9 

9.80 

3 

Neg. for dysentery 

General condition good 

53 

8 

G.IO 

IG 

Neg. for d 3 'senter 3 - 

Relapse due to otitis media 
(pneumococci) 

59 


4.21 

14 

Neg. for dysentery 

Relapse due to phary-ngitis 

<>1 

10 

7.80 

8 

Neg. for dysentery 

General condition fair 


6 

6.60 

4 

Neg. for dysenter 3 '; 
P. vulgaris 

General condition fair 

Go 

7 

7.80 

5 

Neg. for dysenter 3 - 

General condition good 

G7 

G 

7.25 

5 

Neg. for d 3 -senter 3 ' 

Phar 3 Tigitis, moderate dehy-- 
dration 

C9 

G 

4.00 

10 

Neg. for dysentery 

External otitis, dehydration 
General condition fair 

71 

0 

7.SU 

4 

Neg. for dysentery 

73 

9 

5.25 

5 

Neg. for di'senteri’ 

Emaciation, dehydration, puru- 
lent otitis media 

75 

8 

7.40 

8 

Neg. for dysentery 

Shock, severe dehydration 

Shock, deh 3 ’dration, otitis media 

77 

1 

G.40 

3 

Neg. for dysentery 

79 

3 

4.3G 

11 

.Meg. for dysentery 

Acidosis, dehydration, otitis 
media (p 3 -ocyaneus) 

S3 

5 

5.64 

13 

Neg. for dysentery 

P 3 -uria (pyocyaneus) 

So 

9 

7.00 

7 

Neg. for d 3 -senter 3 ' 

P^Tiria (B. coli) 

S7 

4 

4.90 

3 

Neg. for dysentery 

Shock, severe dehydration 

89 


3.94 

4 

Ao culture done 

Shock, severe dehydration 

91 

8 

G.IG 

16 

Neg. for d 3 -sentcry 

Bronchopneumonia, otitis media 

93 

12 

6.70 

5 

Neg. for d 3 ’Eentery 

Severe dehydration 

95 

12 

7.50 

10 

Neg. for dt-sentery 

Acute bronchitis 


•The prime (') indicates patients who siiftered a reiapse of the diarrhea after at 
one week’s remission. icasi 
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TAm.K I — Cost'd 


i 

1 


duration 1 

— - 1 . 

1 

1 

! 

IXITIAI, i 

OP DIAK- 1 


1 

CASE ^ 

AGE j 

WT. 

KTIEA 1 


1 


(MO.)' 

i (kg.) 

(RAV.S) 1 

i STOOD cm.Tvitn 

1 COM^rENT 

97 

12 

6.52 

18 

Ncg. for tlysontery 

Otitis media, moderate dol'.y- 






d ration 

99 

2 

4.00 

4 

NTo cullure done 

Pvodermia, condition ftiir 

101 

4 

4.68 

14 

Nog. for dy.seiilorv 

Congenital .sypliiii.s 

105 

0 

6.80 

14 

Keg. for (lypoiifcry 

Purulent otitis media (Stdph. 






mircvs) 

107 

4 

4,40 

14 

Keg. tor dysentery 

iSlioeK", acidosis, dehydration, 






purulent cervical adenit'i.s. 

109 

4 

3.80 

11 

Slitjjctia ficxncri 

flliocU, neidosis, dcliydration 






purulent otitis media (strop- 






focofici) 

Average 





for total 





50 cases 7.9 

5.97 

7.8 




seven deaths occurred in the fed group and five in the starved group, tiie series 
tvas too small to make deductions as to the relation of oral therapy to death. 
The clinical impression was that it played little if any role whatever. 

Excluding the twelve fatalities, observations on fifty patients treated by 
oral starvation and fifty-three by oral feeding are tabulated (Tables I and II). ' 

A. Duration of Diarrhea . — It was evident that certain criteria had to be set 
up to define the state of recovery from diarrhea to which both groups must 
adhere. The.se criteria were: (1) absence of diarrheal stools on a normal intake 
of food by mouth, and (2) gain in weight not dependent on parenteral fluids 
which persisted for at least one week. The minimum number of da 3 's after 
admission when both criteria were satisfied was regarded as the time required 
for recovery from diarrhea, i.e., the duration. Relapses were considered separate 
cases if they occurred after a full week’s remission. These cases are represented 
m the table by a number accompanied by a prime ('). From the tables the 
average duration of diarrhea was 7.8 days for the fifty patients in the starved 
gimp and 6.1 days for the fifty-three patients in the fed group. The difference 
between he two figures is not statistically significant. Distribution curves ,show- 
g of diarrhea with oral feeding and starvation are plotted in Chart 2 

two ™ds ' Tb? r! ^ ^ «o™Posite weight curves for the 

t 0 ^loups. The data were derived from the average algebraic sum of Ad 

Z ■ fr,” 'r* T „„ S ) 

the eighth day lowered the number of the original series in hTih I 

oW™t,oii lias liccn s„l,sta„iia,ea bj- maasnmZs af , , 

i., pZleZZ;; S 
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Tablf II. Oral Feeding 


GA.SE 

AGE 

1 (MO.) 

INITIAL 1 
■\VT. ■ 

(KG.) 

iDUFvATIONl 
OF PlAK- 1 
RHEA 1 
(DAYS) ! 

1 i 

1 STOOL CULTURE 

COMMENT 

2 

1 

2.10 

() 

Neg, for dysentery 

Fmaciation, dehydration 

3 

8 

4.50 

( 

Neg. for dysentert-; 
P. vulgaris 

Premature; condition fair 

S'*- 

8 

4.50 

12 

Neg. for dysentery; 
P. vulgaris 

Relapse, cause? 

4' 

8 

4.50 

11 

Neg. for dysentery 

Relapse due to pharyngitis 
(pneumococci, streptococci) 

o 

8 

4.50 

7 

Neg. for dysentery 

Congenital syphilis, malnutrition 

7 

6 

7.00 

G 

Neg. for dysentery; 
Paracolon bacillus 

Shock, seyere deh 3 -dration 

9 

12 

5.90 

G 

Neg. for dysentery 

Severe malnutrition 

11 

8 

6.7G 

3 

Neg. for dysentery 

Moderate dehj'dration 

13 

14 

7.90 

G 

Neg. for dj'senter 3 '; 
P. vulgaris 

Severe dehj-dratiou 

15 

3 

3.95 

3 

Neg. for dysenterj- ; 
B. pyocyaneus 

Harelip, moderate dehj-dration 

IG 

0 

3.55 

0 

Neg. for dysentery 

Apathy, severe dehydration 

17 

16 

9.00 

4 

Neg. for dysentery 

General condition fair 

19 

6 

5.10 

4 

Nog. for dysentery 

General condition good 

21 

4 

5.10 

8 

Neg. for dt'sentery 

Mastoiditis (pneumococci), dehy- 
dration 

23 

9 

7.30 

15 

Neg. for dysentery; 
P. vulgaris 

Relapse due to otitis media 

25 

7 

5.30 

4 

Neg. for dysentery; 
P. vulgaris 

Otitis (streptococci) dehydration 

27 

8 

8.10 

6 

Neg. for dysentery; 
P. vulgaris 

Acidosis, dehydration; otitis 
media 

29 

8 

8.15 

4 

Nog. for dysentery 

General condition fair 

31 

5 

3.25 

o 

Nog. for dysentery; 
P. vulgaris 

Emaciation, dehydration 

33 

2 

3.90 

o 

Neg. for dysentery 

Malnutrition, dehydration 

35 

4 

3.10 

3 

Neg. for dysentery 

Emaciation, severe dehydration 

37 

6 

6.00 

2 

Neg. for dysentery 

General condition good 

. 40' 

11 

.5.88 

7 

Neg. for dysentery 

Relapse due to pharjmgitis 

41 

9 

7.80 

7 

Neg. for dysentery; 
P. inilgaris 

.Severe dehydration 

45 

11 

G.OO 

11 

Neg. for dv?enterv 

Apathy, moderate dehydration 

47 

10 

7.60 


Neg. for dysentery 

General condition fair 

50 

2 

3.55 

G 

Neg. for dysentery 

Emaciation, chronically ill 

.52 

5 

4.65 

8 

Neg. for dysentery; 
B. 'pyocyaneus 

General condition fair 

54 

10 

5.G0 

4 

Neg. for dysentery 

Bronchopneumonia ; condition 

GO 

7 

3.50 

4 

Neg. for dvsenterv 

Relapse at home, cause? 

Acidosis, dehydration, cervical 
adenitis incised and drained. 

G4 

5 

3.90 

6 

Neg. for dysentery 

04' 

5 

4.32 

8 

Neg. for dysenter.y 

Relapse due to inadequate 
drainage? 

GO 

5 

5.4.3 

4 

Neg. for dvsenterv 

Pyuria (B. coli) 

70 

12 

9.00 

O 

Neg. for dysentery 

.Shock, dehydration, acido.'-is, 
purulent otitis media (pneu- 
mococci) 

72 

7 

5.75 

() 

Neg. for dvsenterv 

.Sliock, severe delivdration 

74 

5 

4.30 

4 

Neg. for dyi^entery 

Malnutrition, rickets? 

7(> 

7 

3.30 

12 

Neg. for dy.«entery 

.Shock, dehydration, otiti.s media 
abscess of thigli (pyocyaneus! 

7.S 

1 

2.70 

3 

Neg. for dvsenterv 

.Sliock, severe dehydration 

SO 

4 

.*1.80 

5 

Ncg. for dysentery 

Admitted in extremis, deliv- 
drated; stormy cour.se 


•The prime (’) irulicate.s patients -vvho svifforecl a relapse of the rtiarrhen after at len.st 
one week’s rcniission. 
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TAI1I.K II— Cont'd 


CASE 

AGE 

(MO.) 

INITIAL 

•WT. 

(KO.) 

DUR4\TI0N 
OF lHAK- 
lUlEA 
(DAYS) 

STOOE CULTOHE 

80' 

4 

3.60 

7 

Ncg. for dysentery 

82 

5 

6.90 

IS 

Ncg. for dy.scntery 

S4 

14 

7.60 

5 

Ncg. for dysentery 

80 


5.00 

7 

Ncg. for dysentery 

88 

12 

5.50 

10 

Neg. for dysenterj’; 





P. vulgaris 

90 

5 

0.04 

4 

No culture done 

94 

10 

8.00 

O 

Ncg. for dysentery 

96 

15 

8.40 

3 

Ncg. for dysentery 

98 

6 

5.59 

4 

Neg. for d}'.«entery 

100 

5 

5.65 

14 

No culture done 

102 

3 

3.14 

3 

Neg. for dysentery 

104 

8 

9.00 

3 

Ncg. for dysentery 

106 

24 

6.20 

10 

Ncg. for dysentery 

108 

2 

3.65 

6 

Neg. for dysenter.v 

Average 




for total 




53 cases 7.3 

5.56 

6.1 



COMMENT 

Relapse due to too early dis- 
charge ? 

Severe dehydration bronchopneu- 
monia, purulent otitis media 
(pyocyaixeus) 

Acidosis, severe dehydration 
Alodcrato dehydration 
Alalnutrition, moderate dehy- 
dration 

Shoch, severe dehydration 
General condition fair 
Lobar pneumonia, dehydration 
Otitis media (streptococci), 
dehj-dration 
General condition fair 
General condition fair 
General condition fair 
Otitis media (pneumococci), 
severe dehydration 
Shock, severe dehydration 


increase in stool volume ineident to feeding is not a eontraindication to the 
giving of oral food; on the contrary, more food is absorbed when the infant is 
on an oral feeding regime despite the increased loss in the stools. 


COMMENT 

The data presented indicate that early oral starvation, although it improves 
the appearance, of the stools and decreases their frequency, fails to shorten the 
course of the diarrhea ; actually the course in the starvation group was a trifle 
longer. The difference, however, does not appear to be statistically significant, 
and we are inclined to conclude that the duration of the digestive disturbance is 
conditioned by factors unrelated to the food. Since the traditional fear of 
prolonging digestive intolerance by oral feeding seems therefore to be an un- 
warranted one, there is everj^ reason for taking advantage of the increased ab- 
sorption of foodstuffs on a high food intake, which was demonstrated in the 
preceding paper. It umuld seem appropriate at this point to recall the state- 
ment made a quarter of a century ago by Park d “The habit of starving an 
infant because he has frequent stools is fallacious and gives rise to dis- 
astrous results. I have often thought in retrospect that many infants on our 
wards might have been fed more successfully if the stools had been totally 
disregarded.” 

In reaching the conclusion that the oral route should he used to the greatest 
extent in infantile diarrhea, we wish to emphasize that we are not urgin<r it as 
a substitute for parenteral electrolyte or food administration. The gains which 
have resulted from the latter in recent yeai-s are far beyond the realm of dispute 
Our point IS that the best of parenteral therapy today has its shortcomings and 
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for this reason the oral route should be emploj'ed as far as possible. By this 
means the patient’s nutrition is best maintained, and it is to be hoped tliat some 
of the results of late nutritional failure can be avoided. In tliis respect an 
analogy between the treatment of diarrhea and that of typhoid fever may be 
drawn. The philosophy of supporting nutrition in the typlioid patient by a 
liberal, high calorie, low roughage diet was a radical departure from the accepted 
therapy when first introduced by Coleman- and Dubois,^ but the clinical results 
of a generation have demonstrated the basic soundness of this approach. 

Attention sliould be called to the limitations of early oral feeding. It is 
olndously impractical in the presence of vomiting. In the case of the acutely 
dehydrated infant ivho is being given infusions, the horizontal posture and diffi- 
culty in belching the babj- necessitate caution in giving bottle feedings, for there 
is danger of regurgitation and aspiration. Under these circumstances, gavage 
may be employed with greater safety. It is our experience, however, that vomit- 
ing rarely causes difficulty once the infant is brought out of the stage of de- 
hydration, shock, and acidosis. 

SUMALVRY 

Data have been presented on 115 patients with infantile diarrhea studied 
at the University Children’s Clinic, Bratislava, Czechoslovakia. Of this group, 
twelve died, a mortality of 10.4 per cent. The remaining 103 patients were 
divided alternately into those fed full calories at the onset and those on thera- 
peutic oi'al staiwation. The duration of the diarrhea was not prolonged under 
the feeding regime. There was a more prompt and consistent weight gain in 
those who were fed, in spite of the larger volume of stool excreted. 

The evidence presented by this clinical study substantiates the metabolic 
findings of the preceding paper that it is advantageous to feed the infant early 
with full calories in diarrhea rather than to follow the conventional treatment 
of oral staivation. 
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A SIMPJ.B FORJIUPA FOR PREAIATURK AND 

INI'’ ANTS 


'ULL-TFRM 


FoHur,ST n. Adams, ]\LD. 

JllKXnAPOI-lS, jMiNN. P 

r-pHE need foi- a simple milk formula for babies is great. Such a formula 
1 would simplify not only tbe rare of the baby at home, but it would do a 
great deal to remove the confusion that exists in the average hosi)ital where 
many doctors preseribe individual formulas for their patients. Such confusion 
in the formula room breeds inefficiency and increases the chances for error 
error in preparation. Bacterial contamination is also much more likelj under 
such circumstairces. 

Simple routines in patient arrd hospital care were a necessity at the L.S. 
Naval Hospital in San Diego because of the transitory and often inexperienced 
personircl as a result of wav coirditions. It was, therefore, thought that 
standardization and simplifieatioir of the milk lormula used for babies aird in- 
fants in the hospital would help a great deal in .solving this problem. 


STUDY 

The purpose of this paper is to report the use of the simplest formula po.s- 
sible — namely, equal parts of evaporated milk and water.*^ This formula was 
used for fifty-six consecutive premature and approximately 700 full-term in- 
fants at the U, S. Naval Hospital in San Diego, over a one-year period. No 
eaihohydrate was added to the formula because it was thouglit that carbohy- 
drate increases colic, and recent studies have shown that most carbohydrates are 
raehitogenie.' The milk was not diluted below whole milk concentrations be- 
cause recent studies have shouTi that premature infants thrive better on a higli 
protein formula. (Whole cow’s milk has 3.5 per cent protein as compared with 
1.5 per cent protein in human milk.^) 

In most instances the infants were fed nothing for the first twelve hours 
of life. During the next twelve hour.s they received 5 per cent glucose in dis- 
tilled water. The mixture of equal parts of evaporated milk and water was 
l)egun on the second day of life and was given without change in most instances 
until the infant was 5 months of age. After 5 months most of the babies were 
j)Ut on plain cow’s milk. All premature infants weighing le.ss than 41/2 pounds 
were routinely fed by gavage tube. In many instances infants %veighing be- 
tween 41/2 and 5 pounds had to be gavage-fed also. These gavage feedings were 
maintained until the infants exhibited a strong sucking reflex, at which time a 
gradual introduction of bottle feedings was begun. The amount of formula 
given was determined primarily by the infant’s ability to retain his feedings 
and roughly by 150 to 200 c.c. per kilogram of body weight per day divided 
into eight three-hour feedings. Two very small infants were fed everj^ two 
hours. 


Reid before the S.on Diego County Medical Society. Dec 0, 1947. 
*Thl« formula i>! iimilnr to plain whole cow’s milk except that if is 
and in most instances m fortiOed with vitamin D. mac it is 


'tcrile, homogenized. 
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Parenteral fluids ivere rarel 3 ' used. In instances when a prominent anemia 
developed, blood was given intravenonslj’^ in amounts of 20 c.c. per kilogram of 
liodj- weight. Vitamin therapj' was begun in the premature infants at 3 weeks 
of age; a water-soluble preparation containing A, B,, C, and D was given. 
Iron was not used routineh', but when given, ferrous gluconate was used. Solid 
foods were instituted beginning about the second month of age in the larger 
premature infants and in all full-term infants. The usual order of introduction 
of solid foods was: cereal, vegetables, fruits, meat, and eggs. Bj’^ 5 months of 
age, most infants were taking these foods well. 

For several reasons, the premature infants seemed to be the best group in 
which to stud}- the effect of this simple mixture in more detail, although the 
full-term infants were fed the same formula. First of all, the premature in- 
fants remained in the hospital for a longer period of time. This helped to 
eliminate the personal factor of an apprehensive mother who was willing to at- 
tribute ever}- strange occurrence in the babj^ to the new formula. Secondlj-, 
the nursing care was more personal in the premature infant nurserv, and as a 
result better records were kept as to the number and nature of the stools, the 
response of the babj" to the formula, and the daih- weight. Thirdh-, it was felt 
that in all probabilitj" if the premature infants thrived on the formula the full- 
term infants would do likewise. 


RESULTS OP STUDY 

■\Ye were able to use the simple mixture of ecpial parts of evaporated milk 
and water routinel}- in all premature infants beginning on the second daj' of 
life with surprising success. In not a single instance did we have to resort to 
a change in the formula in the premature infants because of intolerance to the 
mixture. One premature infant who was transferred from an outside hospital 
had twelve loose stools the first da}”^ on the formula. This infant was given 
glucose water during the next twent.v-four hours and then the formula was 
started again. No more loose stools were noted in this infant, and he gained 
weight well. 

Jlost of the infants tended to have slightl\- more formed stools than the 
average newborn infant on a standard formula. Constipation, however, was 
observed in only two infants, and it lasted for only one da}-; no change in the 
diet was required. The number of stools per day varied from one to eight, and 
the average was five stools per day. None of the infants displayed an intolerance 
to the amount of fat contained in the formula unless the number of stools could 
be considered abnormal. 

As seen by the charted weights (Figs. 1-6), all fifty-six premature infants 
gained weight well on the formula. Several infants had no physiologic weight 
loss, and the ma.iority had only a small weight lo.ss. The average premature 
infant in this series regained his birth weight in twelve days and was discharged 
from the hospital in twenty-seven days. 

By definition (all infants weighing less than fii/o pounds), there were 
actually seventy-five premature babies born during the period of this study. 
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Only fifty-six of these wove admitted to the pvenialure infant nursery. Ten of 
thc'vemaimng mneteeu infants were lai-gc and mature enough to he placed in 
the regular mu-sery. The other nine hahie.s died. Pour of the deaths occurred 
in babies who were of only five to six mouths’ gestation. Two of the other 
deaths were twins. of six and one-lialf months’ gestation. Two of the prematm-c 
infants eventually developed an idiopathic h.ydroecphalus and were still alive 
at 9 months of age, when last seen. Tlicy did well on the formula, and 1 do 
not believe there was any association between the hydrocephalus and the diet. 

As mentioned previously, this formula Avas also given to approximately 
700 full-term infants, beginning on the second day of .life until 5 months of 
age. Although many mothers were apprehensive and willing to attribute 
rashes, colic, constipation, and diarrhea to the new mixture, close appraisal ic- 
vealed that the infants did Avell on the mixture. On an average, the weight at 
6 months was 2 pounds above the median. Once the group psychology came 
into existence, most mothers welcomed the simple formula and recommended it 
to their friends. It Avas not long before the AA’ell baby clinic became a counselling 
center for discussion of the groAVth and dcAmlopment of infants rather than a diet 
center as it had previously been. 


D1SCU.SS10N 

The need for a standard simple formula both in the hospital and home Avas 
stressed earlier in this paper. This study, iuAmlving fifty-six premature in- 
fants and approximately 700 full-term infants, has .shoAvn that the .simple 
mixture of equal .parts of evaporated milk and Avater is 'Avell tolerated by in- 
fants from the second day of life to the fifth month of age. The babies gained 
Aveight consistently and did Avell in everj’- respect. 

McCulloch^ and TilcTiIahon"' have also used evaporated milk Avithout added 
sugar in infant feeding for several years and feel that it is superior to mixtures 
Avith added carbohydrate. Both authors, hoAA'cver, favor changing the ratio of 
Avater to milk as the infant matures ; I feel that such a change is not necessary 
in the majority of instances. McCulloch felt that evaporated milk Avithout added 
.sugar “is a .suitable food for all noianal infants and small children.’’ He like- 
Avise suggested the advantage of .simplicity in preparation of such a formula 
over a mixture containing added .sugar. 

Hess'’ states in the recent edition of Brennemann that “sloAver increases in 
Aveight may he expected of the artificially fed infant.’’ Actually the pre- 
mature infants in this study regained their birth Aveight one to fiA^e days earlier 
and Avere discharged from the hospital one to tAvo days earlier than those in 
Hess’ series, all of Avhom Avere fed breast milk, (See Tables I and II.) Other 
investigators have shOAvn that .slightly altered coaa’-’s milk is actually better 
than breast milk for premature infants.^ 

The artificial feeding used in these premature infants apparently did not 
increase the morbidity or mortality rate in this series as sugge.sted by Hess.' 
Tlic over-all mortality rate in this series aa'hs 12 per cent as compared Avith 27 
per cent in Hess’ scries. One of the premature infants developed bilateral 
suhmaxillary gland abscesses, from which a pure strain of Staphylococcus aureus 
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Table I. AVErw\oE Lexgth of Staa' in Hospital 


BIRTH -^VEIGHT 
(LBS. AND OZ.) 

1 

1 

1 

D.VYS j 

DAYS 

(HESS) 

2 and 3 to 3 and 

5 

45.3 

45.7 

3 and 5 to i and 

0 

30.7 

30.5 

4 and 6 to 5 and 

8 

17.7 

19.9 


Table II. Average Day on Which Birth Weight Was Regained 


BIRTH WEIGHT 
(LBS. and OZ. ) 

DAY 

DAT 

(HESS) 

2 and 3 to 3 and 5 

13.9 


3 and 5 to 4 and 6 

12.8 


4 and 6 to 5 and 8 

10.8 



was recovered. The infection responded well to penicillin. Except for this 
one ca.se, no other infections occurred in the premature infant inu’seiy during 
the study. 

This studj’ has convinced me that nearly all premature infants will do 
well, providing they are constitutionally able to live, if they are given excellent 
nunsing care alone. 


SUMMARY 

1. There is a great need for a simple formula for infants. 

2. Tlie simple mixture of equal parts of evaporated milk and water was used 
from the second day of life in fifty-six consecutive premature and 700 full-term 
infants with good results. 

3. The premature infants fed tliis simple formula regained their birth 
weight earlier and were discharged from the hospital earlier tlian those in a 
comparable series. 


ADDENDUM 

It is significant that sucli loiv morbidity and mortality rates occurred in this study. 
During the period the ob.servation.s were made, a serious epidemic of diarrliea of the newborn 
infant with a high mortality rate plagued Southern California. Thirty infants in our regular 
nursery became ill; houever, none of the premature infants developed diarrhea. 
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PBOSPBCTS FOR. PREVENTION OP CHRONIC BRONCHITIS AND 

BRONCHIECTASIS 

Rational IManagkment of Buonciiopulmonary Infections ry Pkniciltan 

Aerosol Thekapv 


Walter Pinke, M.D, 
Rochester, N. Y. 


T he common background of chronic bronchitis and broncliicclasis is, in the 
majority of cases, chronic nontubcreulous bronchopulmonary infection. Al- 
though the pathogenesis of lironchieetasis is still a matter of controversy, it 
seems to be well established that dilatation of bronchi may originate from those 
same illnesses wliieh freciuently initiate chronic bronchitis. It appears reason- 
able, then, to base a discussion of possible prevention of chronic nontubcreulous 
pulmonary disease on the etiological features common to simple chronic bron- 
chitis and bronchiectasis; Pyogenic respiratory infection of a primary character 
as in tracheobronchitis, or when secondary to such virus diseases as measles or 
influenza, is an important factor in bronchial suppuration with subsequent 
bronchial obstruction and atelectasis. These changes, reversible in the begin- 
ning, may lead to chronic pulmonary disease with fibrosis, emphysema, and 
bronchiectasis^''* (Table I), 

This type of respiratory illness is vei’y common; its actual incidence can be 
estimated only if it is realized that conditions diagnosed and indexed as acute 
bronchitis, grippe, and pneumonia fi’equcntly are Init exacerbation.s of a funda- 
mentally chronic disease. 

The economic loss due to chronic bronchitis and bronchiectasis is enormous, 
expressed in missed working days and million.s of dollai's spent for more or less 
effective therapeutics. The suffering of many patients affected by these illnesses 
is great. The irregular school attendance of children in whom the diseases are 
developing only foreshadows the semi- or complete invalidism of many of them 
in later years. 

It is true that in recent years the previous complacency toward this type 
of pulmonary ailment has ciiangcd to a more active approach. Chemotherapy 
and antibiotics give temporary helj) in many eases of chronic bronchitis, and 
successful surgical intervention in patients with bronchiectasis restores health 
in an inci-easing number of cases. 

Great as tliese advances are, they do not solve the urgent problem 'of pre- 
venting chronic bronchopulmonary infections. Although the belief that not 
much can he done to avoid bronchiectasis still seems to be deep-rooted, a pro- 
phylactic approach ha.s for many years been considered by farsighted ph3^si- 
cians.L They realized that a rational therapy should be based upon Imowledge 
of all etiological factors involved and upon proper therapy of the infectious 
process in its early stages. 


T)op..irtmont ot PP<mAViSl'"sBhooroPsied?Xe“and “De^fustlyrbnfveA^^ 
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Most pleas for prevention of the chronic condition have been made by 
pediatricians or have been directed to them, since, in a high percentage of 
cases, chronic bronchitis with or without broneliieetasis has its onset in such 
common childhood diseases as bronchopneumonia (especially following measles) 
and pertussis/''^ Less appreciated, however, has been the significance of laryn- 
gotraeheobronchitis as an initiator of pulmonary disease. This severe respira- 
tory illness of early childhood, especially^ if complicated by broncliiolitis and 
loroneliopneumonia, accounts not only for the death of a great manj' children, 
but also for the chronic illness of many more. 


Table I: EVOLUTION OF BRONCHOPULMONA.aY INFECTION 


Laryjjgotracheobronchltifl 
yrequentiy Que to intra- 
feniilial chronic res- 
piratory infections 


Comnon Original Infections 
Pertussis 




Bronchopneumonia 

Especially following 
cieasles and epidemic 
influenza 


TIIE INITIAL LESION 
Pyogenic bronchopulmonary 
infection with bronchial 
obstruction and atelectasis 


Factors contributing to the 
resolution of the initial 
lesion and cure : 

No previous respiratory infections 
Single infection 
Occurrence in later childhood 
Early recognition end elimination 
of the initial lesion 
Prolonged convalescence io 
favorable surroundings 
Absence of intraf anilial exposure 
to pyogenic reinfections 
Avoidance or delay of consecutive 
infectious diseases 
Prolonged follow-up and 
abbreviation of relapses 

C0?.gI£T£ RESOLUTION 



Factors contributing to the 
evolution of chronic pulmonary 
disease: 

Previous respiratory infections 
Nixed infection 
Occurrence in infancy 
Failure of early diagnosis and of el- 
imination of the initial lesion 
Insufficient convalescence in 
unfavorable surroundings 
Intrafamilial sources of pyogenic 
reinfections 

Rapid succession of consecutive 
infectious diseases 
Failure to follow patient's condition 
and inadequate treatment of relapses 

UiyESOL\^D Ph’SU?.:0NIA” 

Pulmonary fibrosis” with emphysema; 
chronic bronchitis; bronchiectasis 


[CHRONIC PUL!.;ONARY DISEASE 


Little attention is given to the most eommon source of recurrent laryngo- 
ti'aciieobronchitis — namely, exposure of children to clironic nonspecific pul- 
monary infections in the family. Anxious as parents and physicians are to 
avoid any contact of children, especially of infants, with sufferers from banal 
acute respiratory infections, the danger for sucli children in being exposed 
daily to a relative affected by chronic respiratory illnesses other than tubercu- 
losis, is still grossly disregarded. It is the rule rather than the exception to 
find chronic lironehitis of more or less severe character in one or more rela- 
tivc.s of children affected by rcenrrent attacks of traclicobronchitis and pneu- 
monia. In my experience, whieli confirms Duncan Leys’ observations,= re- 
spiratory infections as initiatoi-s of chronic pulmonary disease in children under 
the auc of 2, could be traced in at least 70 per cent of eases to conditions of 
the .same type in tlic family. In this respect, it should he mentioned that, .since 



FINKK: CHKOKIC nRON'CHITIS AND BRONCniF CTASIS VUF.VKNTIOX <51 

the cud o£ World Wav II, an inereasing mimbcr of small fliildreii have been 
exposed -to pnlmonavy infeetions which have developed in memhci’s of their 
families. IMany veterans were affected by epidemic respiratory infection while 
in sej-vice. Such illnc-sscs are in many ca.se.s nmv proving of recurrent and even 
chronic character, thus constituting a continuous source of infection for their 
children,’^ 

The significance of such pulmonary infections in early childhood is best 
demonstrated by the fact that among tiiirtj'-nine children over the age of 2 
who had been ' hospitalized for acute bronchopneumonia, twenty-six liad a 
definite historj^ of recurrent respiratory episodes since infanev (Table II). 
This merely confirms the general experience that children whose respiratory 
organs are damaged in the early part of life usually react severely to consecu- 
tive infections involving the respiratory tract. 


Table II The Potextiai.lv Kecukbext and Cm-.oxic CiiAa-VcrEn of Brokchopkeumoxia 
IX Childbex. a Follow-tjp ox Pmv IJXSELECTED Patiexts, Hospitalized for Br.oxciio- 
pxEUiioxiA axd Treated With Solfoxamides axd/or Parextep.al Pexicillix 



■ 

CniLDREX ’s 

COXDITIOX AFTER TWO YEARS 

! 

AGE AT TIME OF 
HOSPITAUZATIOK 

KO. OF 

1 CASES 

ILL UEALTU; I 
PROGRESSIVE 

pulmoxary 

IKFECTIOX 

1 GOOD IIEADTII I 

|but uecurrextI 

1 RESPIRATORY ! 

1 IXFECTIOXS 

GOOD HEALTH; 
XO RECTJRREKT 
RESPIRATORY 

ixFEcrrioxs 

Under 2 years of age 

11 

4 

5 

2 

2-15 years of age witli recurrent 
mild or severe respiratory in- 
feetions since infancy 

20 

9 

14 

3 

2-15 years of age witUout recur- 
rent respiratory infections 

13 

3 

5 

5 

TOTAt 

50 

16 

24 

10 


It is true that many children may and do recover completely from per- 
tussis, measles pneumonia, and laryngotracheobronchitis. A number of factors 
determine to a great extent wliether an acute bronchopulmonary infection ends 
in cure or in chronic illness. Unfavorable factors include occurrence of the 
initial infection in infancy, subsequent pulmonaiy infections, lack of adequate 
treatment, and insufficient convalescence in poor and rmhealthful surromidings. 
Favorable factors include the occurrence of measles pneumonia and pertussis 
in later childhood without preceding respiratorj- infections, and an undelayed, 
proper treatment with prolonged convalescence in a favorable milieu. A discus- 
sion of preventive measures against chronic bronchitis and bronchiectasis must 
lake into consideration that only in a minority of cases can such favorable 
factoi-s materialize. As in tuberculosis, a prophylactic approach should be 
dictated by die potential danger of the early lesion rather than by the possibility 
diat the lesion may heal spontaneously. 

Certain misconceptions regarding the evolution of ehronic. bronchopul- 
monary infection impede a rational management. In fact, there is hardly any 
other condition wliich is more frequently misinterpreted from the very be 
ginning to its more advanced stages. A critical analysis of euiTent treatments 
of the acute phase will indicate- that by treating pyogenic traelieobronchitis and 
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lironcliopneumonia like pneumococcal iineiimouia, the illness is not always con- 
quered. The primarily exudative proce.ss of pneumococcal imeumonia usually 
resolves completely. However, the suppurative process encountered in pyogenic 
bronchopulmonary infections i.s, as prei'iously mentioned, an entirely different 
type of lesion. Short treatments with modern antibacterial substances prove 
highly effective in alleviating the acute infectious process, but do not regularly 
prevent a residual infection and continuation of some bronchial suppuration. 
Where free drainage from the involved bronchopulmonary segment is impaired, 
the restoration of a normal anatomical and physiologic state is inhibited. 

In these instances, a variety of bronchial and peribronchial lesions, fre- 
quently labelled “unresolved pneumonia,’’ mark the transition to chronic pul- 
monary disease. Bronchoseopic examinations' and x-ray findings such as mot- 
tling of the lungs or atelectasis, indicate that the underlying processes are 
others than true pneumonic consolidations. The slow disappearance of the 
lesions paralleled by persistent localized rales in the affected area is sufficient 
warning that the patient has not actually overcome liis illness. The recent 
lendencj- to label such pulmonary conditions “atypical pneumonia” or “virus 
pneumonia” merely because they do not present the features of pneumococcal 
pneumonia or because they have been initiated by virus diseases, further de- 
flects attention from their potentially chronic character. The consequences of 
neglecting to follow up these children generally become evident only after many 
years, when frank bronchiectasis is found at the site of the original infection, 
or chronic emphysema and pulmonary fibrosis have developed. Occasional 
observations on tlie condition of children after their apparent recovery from 
lironchopneumonia prove that a considerable number of them bear the mark 
of chronic pulmonary disease after a relatively short period.” Most alarming 
is the fact that current treatments of broncliopneumonia do not seem to have 
appreciably changed the situation Leys reported twenty years ago. 

Out of fifty children hospitalized in 1945 for bronchopneumonia and 
treated witli sulfonamides and/or penicillin, sixteen presented symptoms and 
frequently definite signs of subacute or chronic bronchopulmonary infection 
two years later. About half of these sixteen children had sought medical advice 
during these two yeai-s or had been rehospitalized for more severe relapses, 
some of them for another attack of bronchopneumonia. Twenty-four others 
of the fifty children, although apparently in good health, had been affected since 
their hospitalization in 1945 by relatively mild but recurrent respiratory epi- 
sodes diagnosed as grii)pe, cold, and the like. Thus, only ten children of the 
whole group had remained free from respiratory .symptoms during the two 
years following their bronchopneumonia. (Table II.) 

A more detailed analy.sis of the fifty ca.ses revealed the following: Thirty- 
nine children were over 2 yeai-s old at the time of their hospitalization; in 
twenty-one of these older children, the bronchopneumonia apparently was of the 
“primary type": in the remaining eighteen, it was preceded by measles or 
pertussis. However, in twenty-six of these thirty-nine ca.se.s, the history revealed 
recurrent respiratory episodes, frequently of severe character, since early child- 
hood. It seemed, moreover, that in cases of measles pneumonia and pertu.ssis. 
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the Icndcncy of the infection to hccoinc chronie was more i)ronoiinced in a 
child with previous resinratory infections. 

Although the.se ohsewatioits concern only a relatively small group, in 
which, moreover, other variables have not been considered, they indicate the 
])otentially recurrent and chronic character of a condition generally misinter- 
preted as an acute illness. It also appeals that current short treatments with 
modern antibacterial substances are not tlic solution. The situation parallels 
observations on the recurrence of other infections following treatments with 
sulfonamides and antibodies wdiieb frcijuently mask rather than prevent the 
development of a chronic condition. 

As the bronchopulmonaiT infection takes its course, .sometimes progressing 
rapidly hut more often rather insidiously, proper management, which still could 
prevent iiTeparable damage, is frequently delayed liy failure to realize the 
actual character of the disease and by futile therapeutic measures. The rela- 
tively good general health of the children and the lack of typical abnormal 
signs in between the cbavacteristic exacerbations mi.slead parents and physicians 
alike. Coughing spells at night or in the monring are at first given scarcely 
any attention, or it is believed that the child might outgrow the tendency to 
“colds” or “croup.” When, despite use of all available remedies, respiratory 
symptoms increase, and especially if the paiynts iiappen to notice such ominous 
symptoms as blood-streaked sputum, a chest x-ray is usually taken. In most 
instances the report “negative for tuberculosis” or “findings indicative of re- 
peated vrpper re.spiratory infections” all too often gives the false assurance 
that no serious condition exists. Fortunately, the fruitless practice of placing 
children wdth bronchopulmonary infection in sanatoriums as potentially tuber- 
cular has been more and more discarded. IMany doctors, how’ever, still con- 
centrate on rvrling out tuberculosis, thereby losing sight of other serious pul- 
monary conditions wFich, more than tuberculosis, are likely to develop after 
measles, pertussis, and tracheobronchitis 

Equally grave consequences may result from erroneous evaluation of asso- 
ciated conditions and disguising symptoms as the cause of the disease. Kaiser’s 
observations’-' on tonsillectomized and adenoideetomized children, compared 
with children not submitted to such surgical intervention, have revealed clearly 
that the removal of the supposed “focus of infection” in the upper respiratory 
system actually did not prevent the recurrence of bronchitis and pneumonia. 
Although a more conservative approach to tonsil and adenoid removal can be 
noted at present, it is still the exception rather than the rule to find children 
witii chronic bronchitis who have not undergone such intervention. In all the 
discussions about upper respiratory infection as a caii.se of chronic pulmonary 
disease, and vice veisa. the following fact has been insufficiently considered. 
Measles, iieitussis, influenza, and other illnesses knomi to initiate chronic pul- 
inonar.i infections frequently involve upper and lower re.spiratory systems simul- 
taneously and leave their mark in both Therefore it can not be expected that 
even successful elimination of nose, throat, or sinus infections can prevent the 
chroiiieity of an existing infectious process in the bronchopulmonary .system 
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The observations of Kaiser and PeiTv and King/’ as well as the clinical 
history of many children seen in the office or clinic, indicate that chronic infec- 
tion of the lower respiratory system is not infrequently initiated or aggravated 
by tonsillectomy and adenoideetomy. Therefore, it is imperative that the 
pediatrician, before giving his consent to these surgical measures, consider all 
factors possibly responsible for the cliild’s sj'mptoms, especially if the history 
indicates that such symptoms followed an infection of the lower respiratoiy 
tract. 

The similarity of asthmatic symptoms in bronchial infections to true allergic 
asthma is another cause of misinterpretation and delayed rational treatment. 
Ever since earlier students of asthma emphasized the importance of proper 
distinction of “organic asthma” from “spasmodic asthma,” the differential 
diagnosis between chronic bronchitis and true allergic asthma has been recog- 
nized as an important problem,’^ although it has been the subject of much con- 
troversy. In another paper,'® I have stressed anew the significance of chronic 
bronchitis as the direct cause of what is variously diagnosed as a.sthmatic bron- 
chitis, intrinsic asthma, bacterial and infectious asthma. The life histoiy of 
children with asthma of this tj’pe usually indicates that asthmatic manifesta- 
tions appeared in the course of a developing respiratory infection.'®*'® Such 
infection generally proves to have been initiated by acute respiratory episodes 
such as pneumonia, jiertnssis, or tracheobronchitis, rather than by previous re- 
• spii’atoiy allergy.'® Attacks of wheezy d.vspnea occurring in these instances 
can be sufficiently explained by bronchial obstruction due to infectious exuda- 
tions. The prevalent conception that true allergj- usually precedes or follows 
infectious asthma is not sufficiently substantiated by actual observations. An 
allergic condition, if found in children with bronchopnlmonary infection, may 
complicate the picture, and if not properly treated, may aggravate the illness as 
would any other eoexi.sting affection. Hoivever, the occurrence of so-called 
mixed atojiie and infectious asthma does not necessarily imply that allergic 
mechanisms, per se, are responsible for irreversible lesions, which can be found 
in both allergic and nonallergic pci-sons. Indeed, clinical observations on the 
otiologA* of bronchiectasis do not support the assumption of allergy as an ap- 
preciable etiological factor of this condition.”’ '®’ ®“*®® With regard to proper 
therapy, it is of secondary importance whether or not one accepts a hypothetical 
bacterial allergy as responsible for pulmonary infection. Attempts to desensitize 
a patient to bacterial agents, instead of attacking the invaders directly, are in 
our day no more rational than was tuberculin therapy for tuberculosis .vears 
ago. Xonspocific therap.v, c.spccially antibiotics, directed against the infection 
as such, is now widel.v applied in chronic asthma with infectious ■‘comjiliea- 
tions.” It is obvious that such treatment would bring more help to the patient 
if applied before the advanced stage had developed, regardle.ss of whether or 
not allergy is found or suspected. 

From what has been outlined thus far. it appeai-s that a broad approach 
to the problem of prevention of chronic bronchopulmonary infection is a pre- 
requisite for its possible solution. However, the pi’ineipal goal remains the 
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earliest possible eradicalion o£ tbc infectious process. In seavebiny, lor such 
therapy, I have foimcl that continuous adininislration of penicillin at the site 
of infection by way of inhalation can accomplish more than any other treat- 
ment thus far known. Promising results with penicillin aerosol thcrai)y in 
far-advanced pulmonary infection, initiated the first attempts three years ago 
to use this method in potentially chronic respiratory inloclions.*'’ 

It is not intended to elaborate in this paper on technical problems of 
penicillin aerosol therapy, which lias been described in numerous pxd)lica- 
tions.^^'"" Nevertheless, certain adaptations should be mentioned which are im- 
portant m using this method for children with subacute and chronic broncho- 
pulmonary infection. In these stages of the disease a treatment for several 
w'eeks or even months is reejuired. Therefore, a method of giving penicillin 
aerosol at home in an effieient way and involving the least possible expense is 
essential.^' 

Nebulization by hand bulb is too cumbersome for treatment of any length, 
and oxygen as the source of prcssiU'C too expensive for many patients. A simple 
bicycle pump proves serviceable for the purpose if a glass-fiber filter is inserted 
between pump and nebulizer.'-'* Such a pump can also be used by relatives of 
young children to fill a head tent, under which the ])atient breathes in the 
penicillin. The nebulizers used for aerolization of the antibiotic are the same as 
usually recommended for adults. The DeVilbiss No. 40 and Premo are effieient 
in most cases and are within the means of even patients of the lower income 
group. The Vaponefrin plastic nebulizer has proved especially helpful for 
children, both because it is unbreakable and because it reduces the nebulization 
period. Since it was found that many children preferred to inhale through the 
nose and exhale through the mouth, rather than vice versa, this mode has, in 
an increasing number of eases, been applied, using a nasal adapter'. The re- 
irreathing bag filled with hot water-, recommended Iry Barach as an accessory, 
was found to complicate the treatment and was unnecessary in the majority of 
eases. It was used oirly if the addition of hot moisture was indicated or if 
the child lost a considerable amount of penicillin by improper breathing tech- 
nique rvhen inhaling directly from the irehulizer. 

As for the required dosage of penicillin, high doses given at the start of 
treatment proved most effective in eliminating the active infection. One hun- 
ched thousand units of crystalline penicillin as supplied in vials or soluble 
talrlets, administered two or three times daily, frequently accomplished the 
disappearance of respiratory symptoms wdthin one or two weelrs unless the 
condition was advanced. When the head tent was used, higher dosage was 
needed to allow for the rmavoidable loss of penicillin involved in that method. 
In mild cases, it was found that one daily inhalation of 50,000 units of peni- 
cillin was sufficient to control the infection once it had subsided. In more 
severe cases, especially in those of long duration, higli daily doses had to he 
continued for several months to assure a more stabilized condition. Since no 
clinical, roentgenologic, or laboratory methods reliably indicate the actual arrest 
of a bronchopulmonary infection, the treatment was discontinned only grad- 
ually and resumed immediately if respiratory symptoms reappeared. 
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Tlie still-prevalent fear that prolonged administration of penicillin might 
produce serious untoward side-effects and might develop penicillin-resistance 
in the patient, did not seem to be substantiated in this series. Irritation of 
tongue and pharynx and skin reactions were observed in a number of patients, 
but were seldom of such severe character as to force discontinuing of the treat- 
ment. Rinsing of the mouth and antihistaminic drugs proved most helpful in 
counteracting side effects. A less prompt response to the antibiotic could in 
almost all patients be explained by the more serious character of the disease, 
improper treatment technique, and the like. In none of tlie patients from whom 
sputum could be obtained were pathogenic organisms found other than peni- 
cillin-sensitive ones. In the remaining patients, a prompt response to high doses 
of the antibiotic was held sufficient clinical evidence that pyogenic bacteria, 
such as are commonly found in bronchopulmonary infections, had been the 
causative agents. No efforts were made to obtain blood levels of penicillin, since 
high concentration of the antibiotic at the site of infection and not in tlie 
blood is the major aim of penicillin aerosol therapy. 

An analysis of therapeutic effects of this new method should consider its 
lasting results rather than merely early responses, spectacular as the latter 
usually are. Therefore, the tabulation of treated patients includes only chil- 
dren who had been followed up for at least one year. Moreover, the tabulated 
cases were restricted to children who had been ill for at least three month's, and 
had been previously treated by various other methods without appreciable im- 
provement. Children with acute bronchitis, which usually cleared up after 
a few treatments, do not appear in this group. Neither do cases of frank 
bronchiectasis, because the evaluation of penicillin aerosol in such conditions 
is beyond the scope of this paper. Thus, only fifteen children, out of some 400 
patients of all ages who had been treated with penicillin aerosol, were considered 
relevant material for this analysis. 

Tuberculosis and other serious illnesses being ruled out, the diagnosis of 
subacute or chronic bronchopulmonary infection was based on a histoiy of re- 
current respiratorj^ episodes following measles pneumonia, whooping cough, 
tracheobronchitis, etc. The most characteristic symptom was persistent cough. 
The absence of abnormal clinical, roentgenologic, and laboratory findings was 
not considered as ruling out the diagnosis of bronchopulmonary infection. 
Bronchographic studies were done in eight patients with severe infection, in 
whom bronchiectasis seemed most likely. 

The throe following ea.se reports and the tabulation of the fifteen cases 
(Table III) may demonstrate the various problems involved in children suff’erino- 
from bronchopulmonary infection. They also may reveal the Jjotentialities as 
well as the limitations of penicillin aero.sol as a therapy. 

C.VSE REPORTS 

C.\SE I.— The patient wa.s an ll vear-oW boy, fir.st teen April 8, 1940. The mother 
suffered from bronchiectasis. The child previously was in good health e.vcept for minor 
respiratory episodes, lie had had inea.des three months prior to examination, followed bv 
persistent fever and cough. Sulfadiazine was given for four dny.s, the .symptoms subsi.led. 
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ana the diiW con^iacica reco\crca after Uo inme weeks. lIowo^cr, a productive cough 
contmued. Phvsicat and roentgenologic c\amination revealed unresolved hronchopneumonia 
in the left lower base. Pcnicillm aerosol thcrapv was .idmmistercd for two months. Phe 
respiratorv symptoms cleared up in ten davs; the elini.al and roentgenologic signs disap 
peared after one month. Tieatincnt was continued for one more month The iiatient re 
mainod in perfect he.ilth for eleven months after termination of treatment. In .Tunc, 194 1 , 
a mild pioductive cough re.ippeared without any abnormal Umieal oi rocnlgenologu' findings 
A second course of pemcillm was given for tbioe weeks witli prompt response; there has 
been no recurrence of respiratorj sjmptoms since then. The last reeheck was on .T.in. 1 , 
1948 

f\sr 2 — The patient was an Svearold giil, fust seen Oct IS, 194"), There was no 
historj of chronic respiratory diseases in the fiiiiiilj The child had no respir.itorj infer 
tions up to the age of 4. At that lime she contiacted pertussis, followed by mild but 
persistent cough. During each winter there were two to three fcbiilc CMicerbations. In 
October, 1944, she had pneumonia, treated at home witii sulfonamides The child was absent 
from school for S!\ weeks due to poor general health and continuous cough. The condition 
improved during the following summer, however, with the beginning of fall, svmptoms be 
came worse again and the child had to star homo for another three weeks. There were no 
abnormal clinical or roentgenologic findings <it the time of examination, she was in good 
general condition Eight weeks of penicillin aerosol therapj eliminated all sjmptoms Tlieie 
has been no relapse now for more than two years; the child has Tcmained in perfect health 

Casf 3 — The patient was a 12 v ear old girl first seen April 6 , 1946 The father suf 
fered from chronic broncliitis Since the age of 10 ‘months, the child had been affected bj 
recun ent febrile respiiatorj episodes of persistent character She had measles and pneu 
monia when 16 months old, followed bj lelapsing bronchitis Tonsillectomy was performed at 
the age of 4, followed bj aggravation of the condition During the same jear, she had 
pertussis Antrum puncture was performed because of increasing respiratory symptoms 
There were manj hospital admissions, during which the condition was variously diagnosed 
At the ago of 5, asthmatic sjunptoms developed, and, since hay fever appeared in the pic 
ture, the condition was considered to be hronclnal asthma. Skin tests were essentiallv 
negative, but allergj' to house dust and bacterial allergy were suspected. In spite of 
allergic management, the cough with purulent, at times blood streaked, sputum increased 
m seieritj Tuberculosis had been luled out by several examinations. After entering 
school, the child was often absent for a prolonged period. Essential findings were; poor 
general condition, marked dyspnea, even at rest; vital capacity 08 L ; wheezy and sonorous 
nlles throughout both lungs; fluoroscopy and x ray of cliest essentially negative except for 
restricted motion of diaphragm witli breathing and increased bronchovascular markings 
Bronchographic studies did not reveal demonstr.able bronchiectasis Tlie sputum was mueo 
purulent, negative for acid fast bacteria, cultures revealed the prevalence of heraolvtic 
streptococcus and Staphylococcus aurevs. 

The course under penicillin aerosol treatment was as follows- remarkable improvement 
of sjmptoms during the first week, after two months of treatment, hardly any cough, but 
still some whee/j dyspnea, espcciallj on exertion The general condition also improved’ con 
siderablj , the child gamed 12 pounds in this period During the first year of treatment, 
two minor relapses occurred when penicillin aerosol was discontmued tentatively, but they 
were controlled almost immediately bv resumption of the treatment At the end of the first 
year the condition seemed to he stabilired, the child had gamed 28 pounds; the vital capacity 
had mcreased to l.o L , the only rem.iimng symptom was dyspnea, mostly on exertion ocea 
sionallj of asthmatic tvpe After the child had been m good health for several Months 
without pemcillm acro-.ol, a imipii i cl ipse occuired m November, 1947, probably due to 
reinfection from her sister, who suffered from tonsillitis it that time. The relapse was 
charm lonzed by high fever, asthmatic dvspneti, and severe cough with purulent bloodv 
sputum. Clinical and x ray findings revealed atelectasis of the right middle lobe. The 
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condition cleared up slowlj” under peniciDin given parenterally and by aerosol, combined 
with postural drainage, aminophyllin, and the like. At the time of the last examination, 
Feb. 2, igiS, the child was in good' health, the only remaining sj-mptom being slight 
wheezy dyspnea on exertion. 

As became evident from the cases here tabulated and from many more 
cases not included in this series, the earty results of penieillin aerosol treat- 
ment were very favorable in almost all patients with bronchopulmonary infec- 
tion. In patients witli early infection, the respiratory symptoms usually 
subsided within a week. Clinical findings indicative of tracheobronchitis dis- 
appeared after one to two weeks’ treatment; resolution of a subaeute broneho- 
inieumonic process took place in one to two months. Witli continued treat- 
ment, the accomplished improvement of both the respiratory infection and the 
general condition became more and more obvious. Continuous normal tempera- 
ture. increasing appetite, and a feeling of well-being proved the beneficial 
systemic reactions resulting from this therapy. Exposure to inclement weather 
and to physical exercise no longer was followed by an aggi-avation of the con- 
dition. Banal respiratoiy infections such as coryza no longer “settled down’’ 
in the chest. If an associated bacterial infection of the upper respiratory system 
was present, it usually cleared up, too. Coexisting true allergic manifestations 
were not influenced by the antibiotic. However, it became obvious that hyper- 
sensitivity- to known allergens rarely caused a severe, uncontrollable condition 
as long as the infection remained subdued. In children whose asthma appeared 
to be related to bronchial infection alone, the asthma disappeared together with 
the other respiratory symptoms whenever the bronchial infection could be elim- 
inated. 

In patients with more advanced infection, especially if pulmonaiy fibrosis 
and emphysema had developed, the therapeutic effect was less prompt and com- 
plete. Nevertheless, the accomplished improvement surpassed by far, even in 
these instances, the results of previous treatments. As long as penicillin aerosol 
therapy was continued, and in a number of cases for a prolonged period after 
its termination, the respiratory symptoms were at least gi-eath' reduced and the 
general condition improved to a great extent. Gains in weight of 10 pounds 
within the first few weeks were not unusual. The school attendance of many 
of the children, who before had missed several weeks every year, became more 
regular again and fi-equently as normal as that of other children; exercises such 
as skating were much better tolerated. 

However, the follow-up of the fifteen children clearly demonstrated that 
favorable early results do not always indicate the actual arrest of the infection, 
especially in children who had been severely ill for many yeai-s. It is difficult 
to say whether in a given patient the recurrence of bronchopulmonary infection 
was due to a new infection or whether a residual infection had become aetive 
again. It a])pears that the tendency to relapses was le.ss pronounced in patients 
with early infection than in those whose illness was of long duration with 
])receding exacei-bations and intervening respiratory infections. iMoreover, 
the rccurrenee of resi)iratory symptoms wlienever they appeared could, in mild 
cases, be easily controlled by a short eonseeutive course with penicillin aerosol, 
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whereas in patients with definitely chronic conditions, relapses frequently oc- 
crirred as soon as penicillin aerosol was discontinued, and a more intensive treat- 
ment was then required. In the.se patients the response to the antilnotic was 
similar to that in patient-s with frank hronehieclasis, even if no bronchial dilata- 
tion could be demonstrated by lipiodol studies. As in bronchiectasis, the sputum 
never became free from iiyogcuic organisms, or the condition persisted to some 
extent, even in the absence of these bacteria. 


.SUMMARY 

The pro.spects for prevention of chronic bronchitis and bronchiectasis largely 
depend on recognition and eradication of the initial bronchopulmonary infec- 
tions at the earliest possible stage. Thus far, penicillin aerosol treatment seems 
the best available method for achieving the latter. It may be that more potent 
methods will he developed in the future. However, the most effective treatment 
cannot secure permanent cure, even in the mildest cases, if patients do not 
obtain the same attention after their recovery as given to patients with othei- 
fundamentally chronic di.seases. The follow-np method used in rheumatic 
fever, tuberculosis, and the like should be applied also to children with 
potential bronchiectasis, in order to give undelayed treatment in the case of 
a relapse before it adds new damage to the respiratory system. 

The prognosis for arrest of definitely chronic cases by penicillin aerosol 
• therapy alone is less favorable. Nevertheless, encouraging results have been 
obtained by this new method, even in children with pulmonary fibrosis and 
emphysema. Therefore, the hope seems to he justified that penicillin aerosol 
treatment, combined with other methods such as hronchoscopic aspiration of 
bronchial secretion and systematic postural drainage, may eventually lead to 
the arrest of the condition. Such therapeutic measures against the local disea.se 
mast be supplemented by measures directed toward improvement of the general 
health. As in tuberculosis, a prolonged convalescence in healthful surround- 
ings appears essential in all but the mildest cases. 

Most of all, it should be realized that this common and apparently com- 
municable infection is a public health problem. It is true that the condition has 
less .spectacular features than certain other diseases which, although less com- 
mon, attract wider attention. However, its often serious character and the 
great economic burden upon the individual and the community sliould be suf- 
ficient reasons for recognizing that here, too, po.ssible prevention is a sounder 
approach than belated curative efforts. Since the di.sease is prevalent in poor 
families, chest clinics and public convalescence homes for nontuberculous pul- 
monary disease are needed. Finally, public enlightenment about prophylactic 
measures and greater knowledge among the coming generation of physicians will 
give a strong impulse to individual efforts in the prevention of chronic bron- 
chitis and bronchiectasis. 
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EABLY WHOOPING COUGH BHIUNIZATION 

Salmon- R. IIalpern, il.D., Ph.D., and Doris IIalrern 
Dallas, Texas 

T his paper relates our experiences with whooping cough immunization in 
infants under 6 months of age, using alum-precipitated vaccine. The ])ur- 
pose of the investigation is threefold: first, to determine if Sako’s^ woi'k on eai’lj 
whooping cough immunization could be repeated; second, to correlate the Plos- 
doi'H skm test with the rapid slide agglutination test ; third, to observe the inci- 
dence of local and systemic reactions. 

materials and jiethods 

Since 1946 the city of Dallas has been furnished whooping cough vaccine 
by the Texas State Laboratory. The vaccine is phase I of Hemophilus pertussis, . 
alum-precipitated, and standardized to contain 40 billion organisms per cubic 
centimeter. The infants in this study were white, Negro, and Mexican who 
attended the City Well-Child Conferences. They were immunized with 0.2 e.c., 

0.3 c.e., and 0.5 e.c. of this vaccine at four-week intervals for a total of 1.0 e.c. 
Some infants in this series received their first injection at 2 weeks of age. The 
greatest number began their immunization at one month of age, which was 
usually the time of their first visit. 

The agglutination test*' was performed bj^ the rapid slide method of Powell 
and Jamieson.^ The procedure followed was exactly as described by them. Care 
was taken not to rock the card more than one minute. In forty infants the 
antigen used was first centrifuged, the supernatant fluid poured off, and the 
antigen resuspended in albumin. No difference was noted in the results with 
the albumin-suspended antigen when compared with the usual antigen. 

The skin test! of Plosdorf was performed by injecting 0.1 c.c. of the ag- 
glutinogen intracutaneously into the forearm. The area of induration was meas- 
ured at the end of twenty-four hours. An area of 10 mm. or more was consid- 
ered an immune or positive reaction. All tests were performed by us. 

The first IIT infants receiving skin and agglutination tests prior to the 
first injection of whooping cough vaccine served as controls. All infants had 
the skin and agglutination tests performed three to four months after the last 
whooping cough injection. A form was devised which had the child’s name, 
address, age, sex, date of injection, type of reactions, and results of tests. The 
reactions looked for were fever, induration, and abscess. The mothers were 
cpiestioned about fever. This was quite unreliable since very few mothers used 
a therm ometer. The presence of induration and abscess was noted by us. The 

Prom the Department of PeUiatrics, Southwestern Foundation College of Medicine, Dallas. 
(ltlplila.“'^‘ investigation was supported by a grant from Sharp & Dohme. Inc., Phila- 

'The material for this test was furnished by EU Lilly & Company. Indianapolis. 

I in tins test the agglutinogen was supplied by Sharp & Dohme, Inc., Philadelphia, 
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vaccine vas given by the City Health Nurses, who were instructed as follows: 
(1) Use a clean dry needle; (2) inject deeply and distally into the deltoid; (31 
use a small amount of air to clear the needle. 


RESULTS 

Table I reports the results of the skin and agglutination tests in 117 infants 
before their first injection of whooping cough vaccine. None of the infants in 
the grou]) showed a positive skin test. Sixteen had positive agglutination tests. 
Mothers of the infants with positive agglutination tests were also tested and 
showed similar results. However, a number of mothers with positive agglutina- 
tion tests had infants who showed negative agglutination tests. 

The infants were divided into two groups, A and B. In Group A, immuni- 
zation was completed before the end of the fourth mouth. In Group B, it rvas 
completed between the fourth and sixth months. (See Tables II and III.) 

In Group A there were twenty-two infants who recei\"ed their first injection 
at 2 weeks, and their immunization was comirleted at 10 weeks. All of these re- 
sjmnded well as judged by these tests. The infants with negative skin reactions 
had positive serum agglutinations, and those with negati^’e agglutination tests 
had positive or immune skin reactions. Thus no infant in the entire series had 
both a negative skin reaction and a negative serum agglutination. 


Table I. Infants Te.sted Before Whooping Cough Vaccine Was Administered 


AGGLXrriNATION TEST 


SKIN TEST 


XEGATIVE 

WEAKLY 

POSITIVE 

STRONGLY 

POSITIVE 

NEGATIVE 

POSITIVE 

101 


13 


3 


115 

2 

(doubtful) 

Table II. 

Infants in Whom Im.munization Was Coaipleted Before the Age of 

4 Months (Group A) 


AGGLUTINATION 

TEST 1 


SKIN 

TEST 

XEGATI^’E 

WEAKLY 

POSITIVE 

STRONGLY 
! POSITIVE 

' NEGATIVE 

POSITn^E 

10 



3- 


GS 


3 

112 


Table III. Infants in Who.m I.’ii.mu.nization Was Completed Between the Ages of 

4 AND 6 JIO.NTHS (GROUP B) 


AGGLUTINATION TEST | 

SKIN 

TEST 

1 

WEAKLY 1 




NEGATIVE 

POSITIVE ; 


NEGATIVE 

POSITIVE 


1 14 45 4 56 


Table IV. Incidence of Reactions in Group A 




1 FEVER 


FE\XR AND 





INDURATION | 

INDURATION 

ABSCESS 




n 

13 

3 


Table V. Incidence of Re.\ctio.ns in 

Group B 


NUMur.n 1 

NO 1 



FEn:R AND 

' 

onSKKVKP 

reaction 

FE\'EU 

INDURATION 

1NPUR,\TI0N 

' .VBSCESS 

r>5 

35 

■3 

s 

9 
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It should be noted that the induration usually was small and that often the 
mother was completely unaware of it. Fever was rarely high or of long dura- 
tion In the three children with abscess formation the process cleared spontanc- 
ouslv and apparently did not affect the infants. During tlie two years of this 
study none of the infants in this series Avas reported to us as having developed 
whooping cough. 

DISCUSSION 


Salco and his associates/ and later Sako‘ alone, immunized a very large 
series of infants under 3 months of age Avith alum-precipitated Avhooping cough 
vaccine. They demonstrated conclusively that this Avas ap effective immunologic 
procedure as judged by clinical and serologic results. Waddell and D Engle," 
using a fluid vaccine Avith a total dose of 100 billion organisms, inoculated 129 
infants beginning at the age of one AA’cek, and obserA'ed that many responded 
AATth a A^ery satisfactory titer. Recently Adams, Kimball, and Adams® netted in a 
•small series of infants under 3 months of age that fluid vaccine produced a rise 
in antibody titer in many of them. 

In the series of Sako and his associates/ the incidence of Avhooping cough 
Avas greater in the group of infants immunized before the age of 6 months than 
in the older group. HoAvever, there AA’cre no deaths, and the disease was milder 
in the immunized group Avhen compared Avith unvaeeinated infants. On the basis 
of these studies, Sako and later Waddell and L ’Engle recommend that udiooping 
cough vaccine injections be instituted at one month of age. 

Lapin'’ stated that Avhooping cough vaccine Avas AAuthout value in young 
infants. He said that “Theoretical analogy Avith other immunizations and 
Sauer’s discouraging results under 6 months more than counterbalance tbe 
recent report of Sako and his associates.” It should be pointed out that AA'hile 
in 1941 Sauer® rejjorted he could not protect young infants as successfully as he 
did those over 7 months, he had no deaths and the disease Avas milder in the 
immunized group. Sauer® noAv believes that Avith the use of alum-precipitated 
vaccine he can obtain results in young infants that are quite comparable to those 
over 7 months. 

This investigation Avas planned to conform Avith the studies of Sako and his 
associates." We repeated his Avork, using tlie same type of vaccine Avith an 
identical do.sage scheduled and the same age group of infants. Our results in 
this much smaller group as judged by serologic and skin tests are very similar 
to Sako s. The incidence of reactions is about the same. Fever is scarcely ever 
observed ; hoAvever, in priA-ate practice fluid vaccine leads to many more febrile 
reactions. Induration is only slight and often oAmrlooked by the mother. Abscess 
formation is not distressing; however, it is a cause of anxiety in the mothers 
It appeared in one white infant and tAvo Negro infants in onr series and in each 
case the abscess healed spontaneously. We believe it can largely be avoided by 
the use of a dry needle, injecting deeply and distally into the upper arm and 
folIoAA'inq AA-ith 0.1 c.e. of air to clear the needle. 

It seems that the procedure of using alum-precipitated vaccine, standardized 
to contain 40 billion organisms per cubic centimeter and given in doses of 0.2 e.c., 
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0.3 c.e., and 0.5 c.c. at monthly intervals to infants at one month of age is very 
effective. ^Moreover, it appears to be the most valuable method available at 
present for reducing the mortality and morbidity rate in infants under 6 months 
of age. 

It is not the purpose of this paper to enter into a lengthy discussion of the 
value and reliability of the agglutination and skin tests. Suffice it to say that 
the establishment of the clinical effectiveness of a pertussis vaccine, as has been 
pointed out by numerous students of this problem, is extremely difficult. Com- 
parable groups of vaccinated and nonvaeeinated children are almost impossible 
to obtain. ^Moreover, the severity of the disease varies from year to year and 
nith different localities. In addition, it is quite conceivable that Bacillus para- 
pertussis may account for some cases of so-called whooping cough. 

For these reasons most investigators have resorted to various labora.tory 
tests to determine the effectiveness of pertussis vaeeine. The mouse protection 
test,'" the agglutination test,^’ “ the complement fixation test,® the opsonocyto- 
phagic test,^®'“ and the skin test of Plosdorf’®’ have all been used as a 
measure of the efficacy of pertussis vaccine. Lapin” has summarized the pros 
and cons of the various tests. 'When more than one test has been done, a fair 
degree of correlation has been noted.'®'®® It appears that these different tests 
measure various aspects of the same immunologic process. 

In the present study the agglutination tests were made by the rapid slide 
method of Powell and Jamieson.® This test has been correlated with the quan- 
titative test by Sako and his associates.®' ' They found tliat a moderately positive 
and a strongly positive rapid agglutination test indicated a titer of 1:160 or 
more. Sako, in a personal communication, stated that if the rapid slide aggluti- 
nation method is done correctly and the individual develops experience with it, 
the test is a I’eliable one. DeGara and Mayer®® correlated the slide agglutination 
test with the quantitative method. "When one studies their results it is ap- 
parent that the slide method eri-s on the low side, that is to say it will be nega- 
tive wlien the tube method is negative or shows a low titer. When the slide 
method is strongly positive the titer is alwaj's high. It is only with the wealdy 
positive slide agglutination that one may miss some of the higher titers. Mishu- 
low®® observed a close relationship lietween the two methods. 

Miller and his associates'® and later Sako' demonstrated that clinical im- 
munity corresponded to the agglutination titer. No children with a titer of 
1 :320 or more developed whooping cough. However, there were those with a 
negative agglutination test who did not take whooping cough after' exposure. 
Felton and Flosdorf®' felt that tiie cliildren wlio were protected in the absence 
of circulating antibodies had cellular antibodies present as mea.sured by a posi- 
tive skin test. 

The Flosdorf skin test appears to be a reliable method for detecting sus- 
eeptibles and the effectiveness of whooping cough vaccine. Felton and Flosdorf®' 
and Felton and his a.ssoeiate.s®' have observed a close correlation between the 
agglutinogen .skin test and the clinical and agglutination methods. .Sauer and 
Marklcy®" compared the .skin test with the complement fixation reaction and 
observed a good correlation between them. 
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Reference to Table I sIioavs tliat tlierc were sixteen infants witli demonstrable 
humoral antibodies before the fii-st injection of whooping cough vaccine. The 
pa.ssage of maternal antibodies of whooping cough has been observed by others. 
The .skin tests were negative in all but two infant.s, and in them it was doubtful. 
This is in agreement with Felton and Flnsdorf,--* udio never found a positive 
skin test in young nonhnmunized infants. Apparently the passage of antibodies 
in the infants has no effect upon cellular antibody formation. 

Tables II and III demonstrate that there is a high degree of correlation 
between the rapid slide method and the skin test. We do not have a satisfactoij 
explanation for the fact that a few infants had positive agglutination te.sts nith 
negative skin reactions. This might be due to the fact that the area of indiua- 
tion, although less than 10 mm., signified immunity. Perhaps some of these 
children would have shown a delayed positive reaction if observed on the fifth 
day. Sauer and Markley^® have observed infants with humoral antibodies as 
measured by the complement fixation test who had negative skin reactions. 

We agree with Tucker-" that the agglutinogen skin test is simple, reliable, 
and specific. Perhaps 10 mm. is too large an area of induration to differentiate 
the immune from the susceptibles. Were this tnie, it would explain the nega- 
tive .skin reaction in the infants with po.sitivc agglutination tests. It may be thad 
any area of induration is .significant. We are now investigating this point. 


SUMMARY 

Whooping cough immunization with an alum-precipitated vaccine containing 
40 billion organisms per cubic centimeter given in doses of 0.2 c.c., 0.3 c.c. and 
0.5 c.c. at monthly intervals was used in infants of one month of age or le,ss. It 
proved to be an effective immunologic procedure as judged by clinical, serologic, 
and skin te.sts. Reactions were minimal and abscesses uncommon. If the proper 
technique is used in admini.stering the vaccine, abscess can perhaps be eliminated. 
The agglutinogen skin test and the rapid slide agglutination method showed a 
high degree of correlation. The skin te.st is a simple, reliable, and effective 
method for determining immunity following pertussis immunization. 

The author.s whsh to thank Ur. J. W, Ba.ss, Director of the Health Department, and the 
imrse.s of the Health Department for their very kind cooperation. Without their interest 
and aid this study could not have been made. 
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HEART DISEASE IN SAN FRANCISCO SCHOOL CHILDREN 

1947 Registry Showing Incidence, Probeesis, and Supervision Techniques 

Saul J. Robinson, M.D., Dorothy JI. Aggeler, MD., and 
Geadys Tayeob Daniloff<* 

San Francisco, Calif. 

R ecognition of the need for a close check on rheumatic fever as on tuber- 
eulosis has led San Francisco to pioneer in the establishment of a central 
registry of cardiac children in its schools. The question of the incidence of 
heart disease, particularly of rheumatic fever and rheumatic heart disease, has 
been an unanswered one in this area for many years. The central registry 
devised, therefore, to serve a double purpose : ease finding, and follow-up. This 
registry was started at the beginning of the school term in September, 1946. 
the end of the June, 1947 term there were 1,120 children with heart disease 
known to the registry. In this registry w'c have attempted to include as much 
vital information as possible regarding each child. Our sources of information 
were many: 

1. School nurfo,<5 submitted lists of all children in their schools knoum to have cardiac 
disease. These lists ■were compiled from reports of school physicians and private physicians 
and clinics caring for the children. 

2. Pliysicians reported new cases of rheumatic fever. This is required by law in 
California. 

3. Slany children had their cardiac status clarified by examinations in 100 of the 153 
schools served by the San Francisco Department of Public Health; a study to be subse- 
quently described. 

4. The files of the School Diagnostic Center of the San Francisco Department of Pub- 
lic Health revealed many of the oases. 

5. A major source of information regarding active cases of rheumatic fever proved to 
be the requests for home teachers for the children. 

6. Eeports to the Crippled Children’s Services of the San Francisco Department of 
Public Health supplemented other sources. 


There have been previous surveys of this problem in San Francisco. One by 
Ina Richter* in 1931 included children examined at the School Diagnostic Center 
of the San Francisco Department of Public Health during the years 1929 to 
1931. A second study in 1937 by Sampson and his associates"® included not only 
the eases examined at the School Diagnostic Center but a survey of 295 children 
examined in the schools by Dr. John Sampson. We shall indicate the similarity 
between our studies and those of the previous workers, particularly the one com- 
pleted ten years ago. 

It is to be emphasized that this registry is a current one — i.e., it includes 
only th ose children about whose cardiac status definite information was received 


Division of the Pan Francisco Tuberculosis Association. * ^ Director of the Heart 
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Tabi,e I. RiiErMATic Children Kkowm to Cextkai, Cardiac Eegistkv Scdtember, 194C, 

TO Jdke, 1947 


mAGKOSIS 

1 BOYS 

1 GIRLS f 

I’JiE- 

SCHOOG 

TOTAL 

O-IO 1 
1 YILS. j 

10-18 1 
YKS. 

5-10 

YKS, 

1 10-18 

1 YRS. 

Active rheumatic fever 

33 


40 


30 


77 


11 

197 

Known recurrent rlieumatic 



3 


8 


17 



28 

fever 











Que.stionable rlieumatic fever 

4 


3 


7 


6 



20 

Klieumatic heart rlisea.'ie 

IS 


SO 


13 


82(1 SEE) 


199 

Potential rheumatic heart dis- 

42 


91 


25 


75 


1 

234 

ease 











Klieumatic and congenital 



0 


1 


1 (active) 


8 

Rheumatic vs. congenital 

4 


4 


2 


5 



15 

Rheumatic v.^. functional 

5 


19 


2 


21 



47 

Total.i 

106 


258 


88 

284 


■||D9 

-<1 

vU 

CO 

Table JI. Childrek With 

Congenital Heart Disease in Central Cardiac Reglstry, 


, September, 1940, to June, 1947 






1 BOYS 1 

1 GIRLS 






5-10 1 

10-18 

5-10 

10-18 

PRE' 


diagnosis 

! 

1 YKS. 1 

YRS. 

yrs. 1 

YRS. 

SCHOOL 

total 

I.V. septpl defect 



10 


24 

16 


25 


81 

I.A. septal defect 



11 


2 

0 




19 

Patent ductus 

• 


2 


4 

6 


0 

1 

19 

Other types 



20 


22 

16 


14 

2 

74 

Congenital vs. functional 



6 


16 

6 


14 

5 

47 




55 


68 



59 

8 

240 

Other Diagnoses 











Organic vs. functional 



22 


33 

16 


10 

2 

89 

Being followed to complete diagnosis 

3 


14 

6 

13 


36 

Aliscellaneous 





4 



3 


7 

Totals 



25 


51 

22 


32 

2 

132 

Grand Total Cardiac Children 

in Regi.stry to Date (Tables I and II) 


1,120 


dnrin" tlie scliool year of Septomlicr, 1946, lo June, 1947. A sununaiy of this 
reg-istiA' is shown in Tallies I and II. 

Table I; Bhenmaiic Children Known to Central Cardiac liegistrij, Septem- 
ber, 19‘i6 to June, 1917. — It can be .seen that there were 225 children with active 
rlieumatic fever, of wliicli only twenti'-eight ivere laiown to have recurrent eases. 
If we include those in whom the diagnosis was in doubt, there was a total of 
245 cliildren with active rlieumatic fever during the nine months represented. 
(Eleven of these children were of pre.sehool age.) This does not include children 
admitted to San Francisco hospitals from other parts of the state. 

In addition there were 199 childi-en with inaetive rheumatic heart disease 
but with classical signs of rheumatic valvulitis. It is to be emphasized that we 
were very conservative in our diagnoses. Those with signs which were at all 
que.stionable were placed in other categories. 

Tlierc were 234 children with potential rheumatic heart disease, further 
defined by us as children known to have had rheumatic fever within the past ten 
yeai-s but at this time .showing no characteristic evidence of heart disease. There 
were eight cases which we believe repre.scnted rlieumatic heart disea.se superim- 
posed upon a known congenital le.sion, u.snally an interauricular septal defect. 
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The remainder were those doui)tlul patients prcvionsly mentioned in whom wc 
conld not make a more accurate diagnosis at that. time. 

Table II: Children With Congenital Heart Disease in Central Cardiac 
Regisiry, September, 1946 to Jnne, 1947. -There were 2-iO children with con- 
genital cardiac defects. This group was almost as large as the group with active 
rheumatic fever. The most common le.sion was the patent interventricular septal 
defect, of which there were eighty-one. There were nineteen children wdth inter- 
auricular septal defects, and the same number with a patent ductus arteriosus. 
The remainder, including children with the cyanotic types and such diagnoses as 
subaortic stenosis and coarctation of the aorta, are grouped together under one 
heading but are rapidly being classified as information is obtained. There were 
forty-seven children in whom the findings were such that a definite differentia- 
tion between a congenital lesion and a nonorganie functional murmur was not 
made at the time. All of the latter will be followed at regular intervals. 

Thus the total number of children known to have either actual or potential 
heart disease totals 1,120. We arc convinced, however, that this represents an 
absolute minimum in all categories. 

We feel that the great value of the registry is that it shows more than 
mere figures. It includes the essential personal history of each child, including 
the type of medical supei-vision, hospital admissions, convalescent care, follow- 
up reports, and any other information which will aid in detennining the current 
cardiac status of each child, and ultimately, to the better integration of his total 
care. In this respect we have follow’ed the London County Council ’s Hheumatic 
Scheme, first organized in 1926. 

SCHOOL. STUDY ; SUR\mV OP HEART DISEASE IN 100 SAN FRANCISCO SCHOOLS 

The following is the report of a survey of cardiac disease made in 100 San 
Francisco schools, including elementary, ;junior high, and high schools, both 
public and parochial. The population of the schools which we visited was ap- 
proximately 57,768, more than half of all children attending San Francisco 
•schools. We examined only those children who had previously been selected by 
either school physician, private physician, or clinic, and some suspects eliosen 
by the school nurse from history and observation. In other words, we examined 
only those children already suspected to have cardiac disease. 

Altogether in the school check we examined 698 children between the ages 
of 5 and 18 years. These children were examined in their own schools or in near- 
by health centers during the school' year of September, 1946, to June, 1947. 
During the fimt term one of us (S. J. R.) made all of the examinations; during 
the second semester another worker joined the project (D. M. A.). The chief 
purpose in performing these examinations was to determine the current status 
of children listed by the school nurses as having a history of cardiac disease or 
rheumatic fever as reported to them in turn by a private physician, clinic, or the 
school physician. Thus we planned to examine only known cardiac suspects. 
That we found nine children with active rheumatic fever attending school vas 
an accidental, if important, product of our work. We were also intere.sted in 
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determining the medical supervision of these children. Although- all of them 
Avere presumed to have cardiac disease, 17.4 per cent of them ivere found to 
have no medical supervision of any kind. 

Table III: School Survey . — It can be seen that of the 199 children known to 
the cardiac registry as having rheumatic heart disease, 111 Avere examined in 



Sc/t'co.c ~S'7-(y.£jy' 

A’/j'si/AfAT/c //£:/9J?7- 

school by the authors. Tlie nine children Avith active rheumatic fever Avere 
found accidentally. Wliile Ave AA'ere at the school an astute nurse Avould ask 
us to examine a child with suspicious sj-mptoms, chiefly fatigue or pallor. These 
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cMldm, AVCI'C imppicaialipl)- rcfen-cd lo P»l.ei- MpBrvippioPP .md ivcrc 

MPlLpiUBPitly hopppitaiippod, put to l.cd at ho,»e or amt to ao.ivoloacent ppiatitalpms. 
Each of them -was proved to have acute or subacute rheumatic leve . 

The children with congenital lesions plus rheumatic heart disease have been 
previously mentioned. There were nine of these. There were 171 children with 
a history of rheumatic fever in whom we could dnd no definite evidence of 
cardiac involvement at this time. These children we classified as having potential 
rheumatic heart disease. 



<f/ms 

S-/0 /o-/e 


•3c/raoi- rc/a y 

//Gy9/?r 

Table IV: School Study . — There were 114 children with congenital lesions, 
of whom thirteen would be considered operable at the present time. Some of 
these have since undergone operation. The remaining children represent mis- 
cellaneous or doubtful cases. As in other surveys, we found 195 children in 
whom there was no evidence or historj^ of cardiac disease although they had 
been considered cardiac suspects. They included children with murmurs which 
we did not consider to represent cardiac disease— i.e., functional heart murmurs. 

Tables V and VI show the comparison of our findings with those of Sampson 
and his associates in 1937. Although his examinations represented a smaller 
number of the seboo) population, it can be seen that there is no marked difference 
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TAB!-K III. SUMMASW 01 Kesui-ts OF ExAMIKATION'S IN 100 San Euancisco iSClIOOI.S- 


WIEUMATIC HF-AFiT IIISEASK | NO. OF CHILDREN 

Cliildren with rheuniatio lieart disease 111 

Children with active rheumatic fever attending school 9 

Cliildren with rheumatic plus congenital heart disease 9 

(Cliildren who have signs of congenital heart disease and in addition, 
have a history and signs which are indicative of superimposed 
rheumatic heart disease.) 

Cliildren mth potential rheumatic heart disease 171 

(Children with a definite history of rheumatic fever within the last ten 
years but wlio hare no evidence of cardiac involvement at this 
time.) 

Klieumatic vs. congenital 12 

(Cliildren witli organic heart disease not differentiated by means at 
our disposal at time of examination.) 

Rheumatic vs. functional 23 

(Children with no liistorj- of rheumatic fever but with signs which 

were suspicious of cardiac involvement.) 

Total 335 


'School population represented 57,768 

Total children examined 698 

Per cent of population examined 1.2 


TABr4E IV. vSuJtiiARy OF Eesoets op Examination.^ in 100 San Fkancisco Schools 


congenital heart disease j no. of children 

Interauricular septal defects 26 

Interventricular septal defects 61 

Other defects 27 

Patent ductus arteriosus 0 

Tetralogy of Fallot ' 3 

Coarctation of aorta 1 

Fnspeeified 14 

Congenital vs. functional 19 

(Children in wlioni at the time of c.xaraiiiation no differentiation could 
be made between iionorganic signs and those indicative of a con- 
genital heart lesion.) 

Organic vs. functional 20 

tCliildren with no history hut with signs which could not be dif- 
ferentiated, i.e., as between functional heart murmur, rheumatic 
or congenital heart disease.) 

Jli.seellaneous g 

(2 hj-pertension, 1 thyrotoxic heart disease, 1 sickle cell anemia, 1 
crj'throhlastic anenvia, 1 gonorrheal (arthritis.) 

Fndctermined 3 

Children with no evidence nor hi.story of cardiac disease although labeled 395 

ns cardiac suspects (functional murmur) 

Total' ~ 303 


Taui-b V. Incidence op Congenital and Rheumatic Heart Disease in 397 Carduc Sus- 
I'EcT.s Found Among 3 3, .338 School Children in 1937» 


scnooi. 
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1 
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DISEASE 1 
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UEAPvT 
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conge.n'ital I 
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POPUIiATION’ 

SEN’TEI> 

SUSPECTS 

DISEASE 

TOTAL 1 % 1 

TOTAL 1 % 

ORGANIC |RHEUM.\TIC|C0NGENITAL 


1,338 197 49 30 G2 19 38 3.7 2.2 


•Sampson, Chri.stic. and Gclper’' 


ill the final results. Sampson found that 62 per cent of his eases of total organic 
heart disease represented rheumatic involvement, ivliilc ive found tlie figure to 
lie 55.3 per cent. AVc found a liigher percentage of congenita] lesions, 44.7 jicr 
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cent as compavcil with 38 pcv c-oiit by Sampson. As will be seen in 1 able ^ II, 
this percentage 'lifference between rbenmatie and congenital heart disease is 
almost identical with that found by Ranlv in Cincinnati schools in 1938. We 
would like to emphasize that tlie rlicinnalic children we examined were of neces- 
sity in the inactive pluisc. The incidence of 4.4 per 1,000 docs not include the 
245 children with active rheumatic fever, many of whom will undoubtedly 
develop a valvulitis. 


T.vblb VI. iKciDEKCE OF CoxoEXiTAi, A.vi) Riiei'-Matic Heaht DisejIse i.v O.CS Caewac .Sus- 
pects Fouxii Amokg 57,768 School Cnii.i'r.Ex ix 19-17* 


SCHOOL 1 
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REPRE* 
SEKTED 1 

HEART 1 
DISEASE 

1 ORGANIC 1 
HEART ' 

1 j 

1 RHEUMATIC 

COSGEN'ITAL j 

RATES PER 1^000 school 
POPULATIOX 

.SUSPECT.S 1 

[ DISEASE 1 

[TOTAL 

( % 1 

total ( % 1 

OnoAXIC ji:lIEL-MATIC|COXGEXlTAL 

57,768 

698 

255 

Ul 

55.3 

114 44.7 

' 4.4 2.43 1.9 


•Robinson, Affgoler, and Daniloff, September. 1.0^5 to June, 1947. 


In summary, we found that 4.4 children per 1,000 school population had 
organic heart disease, of which 2.43 per 1,000 had rheumatic heart disease (in- 
active) and 1.9 per 1,000 had congenital heart disease. To interpose Dr. Ina 
KichterV figures of 1929-1931, she examined 319 children with organic heart 
disease at the School Diagno.stie Center, of whom 151, or 47 per cent, had rlien- 
matic heart disease, and 140, or 44 per cent, had congenital heart disease. 

Table VII shows the incidence of heart disease in school children in other 
cities. A direct comparison is not accurate because of the various age groups 
and types of examinations performed. However, it can be seen that those studies 
which assumed that SO per cent of organic heart disease was rheumatic in 
'origin may well he sub.(ect to some revision. In a late study in Washington 
County, Iowa, which involved a small number of school eliildren, Jackson-* 
found that 58 per cent had rheumatic heart disease and 42 per cent had con- 
genital heart disease. 


RHEUMATIC FEVER INDIGENOUS TO CALIFORNIA 


In tile school study ive also tried to ascertain where the children acquired 
the rheumatic fever. There has been a consistent tendency to state that most 
eases of rheumatic fever and rheumatic lieart disease in California were the 
re.sult of the migration from the East and Middle West. Dr. Helen Johnson,** 
in a study covering hve yeais in Contra Costa and Solano Counties, California, 
found that 81.4 per cent of all children with rheumatic heart disease, when the 
history of rheumatic fever could be obtained, had their fhst attack in California. 


Chart I shows that 286 children in the school study had either a history 
of rlieumatie fever or evidence of rheumatic lieart disease. The numher born out 
of state was seven ty-fonr, but of tlie.se, only twenty-two had their known initial 
attack of rheumatic fever out of the state, which givns an incidence of 80 per 
cent wlio had their fiist attack of rheumatic fever in California. Davis and 
Hosin' sUubcd the ho.spital admi.s.sions to Los Angeles County Hospital for 
rheumatic fever between the yeare 1936 and 1941. There were 157 patients ndth 
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Table VII. Ixciue.vce or Heart Disilvse ik School Popclatioxs of Cities ik the Uxited 

States " 
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1,000 
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S.Tii Francisco 

57,678 

698 

5-18 

M. & F. 

4.4 

2.43 

1.9 

(Author Survey, 1946- 
19471 

San Franciscoio (1937) 

13,338 

197 

5-19 

M. & F. 

3.7 

2.2 

1.4 

Penveri2 (1945) 

Eureka, Calif.'i (1939- 

1,051 

2,450 

114 

2,450 

12-19 

5-19 

M. & F. 
Al. & F. 

20,7 

4.8 

20.0 

0.7 

1941) 

Denver’s (1945) 

1,845 

1,845 

12-19 

F 

19.0 

1G.3 

v.V 

Redlands, Calif.” 

2,035 

2,635 

5-19 

Al. ct- F. 

4.6 

3.8 

0.8 

(1939-1941) 

Susanville, Calif.” 

732 

732 

5-19 

Al. & P. 

1.5 

1.1 

U.-i 

(1939-1941) 

Cincinnati’ (1927) 
Cincinnati" (1938) 

6,960 

85,389 

1,782 

5-19 

Al. Sc F. 

3.7 

3.6 

2.0 

1.6 

Philadelphia^ (1937) 

33,293 

863 

G-IS 

Al.SrP. 

5.9 

5.0 

0.9 

Louisville, Ky.’s (1941) 

41,905 


6-15 

Al. & F. 

5.2 

3.6 

1.6 

Bostono (1927) 

119,337 

2,311 

6-15 

Al. & P. 

5.0 

4.0 

0.5 

Washington Co., lowa^ 

5,058 

5,058 

5-19 

AI.& P. 

4.7 

2.72 

1.9S 

(1945) 


this diagnosis admitted to the Pediatric Department during this period. Of 
tliese, 103, or 65.7 per cent, were bom and reared in Los Angeles. Of the 
fifty-four children born out of the city, forty-two had lived in Los Angeles for at 
least one year prior to the first attack. While we did not explore the familial 
incidence of rheumatic fever in those children born out of the state, we were 
impressed by the fact that those children born out of San Francisco came here 
to have their rheumatic fever. 

Chart II shows the place of birth of children with congenital heart disease, 
whicli was also of interest to us. Of 114 children with congenital heart disease, 
ninety-six, or 85. 1 per cent, were born in California, while only seventeen, or 
14.9 per cent, were born out of the state. This finding refutes an oft-repeated 
statement that families with children who have congenital cardiac defects seek 
the milder climate of California. 

While we divided the children by age groups, 5 to 10, and 10 to 18, and by 
sex also, we did not consider the results of sufficient significance to do more than 
note them, as can be seen in the tables and charts. 

In conclusion, it may be stated that as of June, 1947 ; 

1. There were over 1,000 cases of heart disease in children of school age in 
.San Francisco known to an operating cardiac registry. 

2. There were 234 eases of active rheumatic fever among the children 5 
to IS years of age and eleven cases in children of preschool age, a total of 245. 

3. Out of every 1,000 school childreu, 2.43 had rheumatic heart disease i.e., 

valvulitis. (This does not include 245 active cases.) 

4. -Mmost 2 (1.9) out of every 1,000 had some type of congenital heart 
disease. 
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5. BigM-fivc per ccnl oi tbc cluldvcn witk caixliac disease were born ni 
San Francisco or somewhere in California, and were reared here. 

6. The prolrlcin of prcvenlable heart disease is a significant one in San 
Francisco, aird measures for its prcvcirtiou aird control remain a major medical 
problem. 

PURPOSE OF REGISTRY 

Since June, 1947, when 1,120 children were known to the central cardiac 
registry, a considerable number of children have been added. The figure changes 
every day. Many of the childreir corrrrted hr the Jirrre, 194 (, figure as having 
potential rheumatic heart disease have had reeurreirces of rheumatic fever. New 
cases have been foirnd. AYe want to stress the fact that this regi.str.v is not .just 
a pack of cards. It provides a method of following these children through the 
years to be sure that they stay under medical supervision, that they may have 
hospital and other institutional care when indicated, that the circumstances of 
their lives may be eased when necessary, that they may have the proper educa- 
tion for their physical limitations, and that they may be protected in every war- 
possible from the recurrent infections that are so dangerous to them. 
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FURTHER EXPERIEX'CE WITH THE HYPOXIA TOLERANCE TEST 
OF THE HEART IN CHILDREN 


Edgau ■Maxnheimer, JiI.D., L. E. Carlgrex, M.D., and W. Graf, M.L.. 

Stockholm, Sweden 

T he preliminary report on the hypoxia tolerance test of the heart in chil- 
dren was published in 1946P^ The normal cases as well as those with 
imthologie findings were few, but the results were so encouraging tliat further 
studies were made. I’oday our expeilence is greater; we have at this time 
examined 365 patients and taken about 600 tests. Since we have not been able 
to examine all cardiac patients in our clinic we liave chosen special groups in 
accordance with our research plans during the last years. 

The test is performed with a special aiiparatus previously described.’^ As 
a rule the children were given 9 per cent oxygen for a period of ten minutes. 
The effect of the te.st was measured by means of electrocardiograph}' and 
I)honocardiography, and in a few eases the arterial oxygen satui’ation was fol- 
lowed b}' means of an oximeter. 

The age distvil3ution of the cases is illustrated in Pig. 1. 

Fig. 2 gives data regarding the ca.ses in the noi’inal group and those in the 
group with subjective .symptoms but no clinical signs. As the latter groui^, in 
our opinion, does not contain any ca.ses of real cardiac disease, both groups to- 
gether could be looked upon as our noraial material. In only two cases out of 
ninety-three have there been positive x-eactions. 

Fig. 2 also shows foidy-two cases of i-heumatie heart disease, sixt.v-four eases 
of active and healed myoeai-ditis, and forty-four eases of gallop iliythm, and 
represents the result of the tests made in acquired heart disea.se. In active i-heu- 
niatie carditis about three-quarters of the ca.ses have been positive. About 75 
per cent of the patients with healed lesions (xvith or without a I’heumatie valve 
disease) have reacted negatively. It is peiliaps astonishing that there is such a 
high percentage of negative eases in this group, but it contains remarkably few 
cases of a more severe nature. On the whole it would .seem tliat rheumatic heart 
disease in Sweden today is much rarer and milder than it was in pi-evious years. 
The m.vocarditis group is not quite unifoi-m. We have tried in this group to col- 
lect cases with clinical electrocardiographic or roentgenologic findings. The re- 
.sult has been about the same as for the rheumatic group. Thus, about 75 per 
cent of cases of active myocarditis (ilieumatic eases of course excluded) have 
.shown a positive result. The eorre.sponding figure for patients with healed le- 
sions is only 20.5 per cent. Out of forty-four patients with gallop rhythm with- 
out other signs of cardiac disease, more than one quarter .(27.3 per cent) have 
given a positive reaction to the hypo.xia te.st. This result, together with the 
result in the healed m.vocarditis group, speaks in favor of the opinion, emplia- 

Froni the rcdlatric Clinic of the Crown Princess Lovis.i’s Children’s Ho.^pital in Stock- 

liolm. 

Aided bv pr.-inU from Tlicrese and Johan Ander.^on Memorial FAmd and from the S\vcdi.sh 
Medical Ko.ce.arch Council. 
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Fig. G.— Patent ductus arteriosus. Patients examined before and after operation 
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sized esiiecially by Caidgi-eu," that tbcre is a comieetioii between galloii rbytbm 
and inj’oeardial damage. Finally, tliei-e is a group of twenty-two iniseellaneous 
eases, in which 72.7 per cent of the tests were negative. 

Fig. 3 presents electrocardiograms in a normal case with negative result of 
the hypoxia tolerance test. 9 per cent oxj'gen having been given for a period 
of ten minutes. Fig. 4 illustrates a case of acute myocarditis with positive 
hjiioxia test. The patient was a 9-year-old boy with fatigue, pallor, enlarge- 
ment of the left ventricle on x-ray, a slight s^'stolie munnur, and a third sound 
gallop rhj’thm, phonoeardiographieally verified. The electrocardiogi'am was 
noi'mal. Two months later the hj'iioxia test was negative, and the patient no 
longer showed any cardiac symptoms. 










I 

r 






FiK'. 7. — Three-year-oltl phi with patent iluctus arteriosus; before operation. Positive result of 

Iiypoxia tolerance test. 


The studies made in congenital lieart disease are brought together in Fi"s. 
n and 0. Fig. 5 .shows eighty eases of heart defects without cyanosis, fiftv-three 
of which are patent ductus arteriosus, and twenty cases of cyanosis. It can 
be seen that two-thirds of the cases of aeyanotie congenital defects which are not 
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paleut ductus, poi-luips mostly septal defects, react uegatively. However, tills 
group has hithevto not been sy.sleinatically tested. Tlierefore it is necessary 
to wait until more experience is available. 

The hypoxia test in “blue babies” has its own history. Most of these 
patients are small children in a delicate condition. Consequently ive bepn to 
test them veiy carefully. At first we gave them 15 per cent oxygen, with no 



Oximeter curve 

Fig 8 — Oximeter cui*\e Arterial oxjgen saturation during the h^poxia test in a normal patient 



reaction. Some days later we tried 1.3 per cent, later 11, 10, and finally 9 per 
cent oxygen The results were completely negative with no reaction at all. 
There w-as no^ shortness of breath and no marked increase in cyanosis. We then 
gave 8 and 7 per cent o.xygen, a concentration which healtliy children have 
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marked difficulties in tolerating. The same result — no reaction. This fact must 
signify that the organism in a case of permanent cyanosis is used to the lack of 
oxj'gen to such a degi’ce that the normal reflex does not function. It -n'ould be 
of the greatest interest if the “blue babies” reacted positively to the hypoxia 
test some time after the Blaloek-Taussig operation. The time after operation 
has until now been too short to judge the situation.' 

Pig. 6 presents the data on patent ductus arteriosus. Before operation 64.1 
per cent gave a positive test. The patients examined more than one year after 
operation showed quite another result. Only 25 per cent reacted positively. This 
difference is statistically significant. The twenty patients examined during the 
finst j-ear after the ligation of the ductus take an intermediate position, 50 per 
cent showing negative and 50 per cent positive reactions. This result illus- 
trates both the improvements made bj’’ the operation and the value of the 
hypoxia tolerance test. 

Pig. 7 is recorded from a 3-year-old girl. This was a tj’^pical case of patent 
ductus arteriosus. Before operation she reacted positivelj' to the hypoxia test, 
as sliown by the tracings. 

In a few -cases we have followed the oxygen saturation during the hypoxia 
test by means of an oximeter. Pigs. 8 and 9 show the tracing obtained in one 
normal case and in one case of patent ductus arteriosus. The oxygen saturation 
of the arterial blood falls from 100 to about 70 per cent in a nonnal child. In 
the patent ductus patient the oxj-gen saturation fell much more, in fact so far 
down that the lowest point could not be determined on the scale. It is of special 
interest that in this patent ductus case, that of a girl of 5 years, there were no 
positive signs in the electrocardiogram or the phonocardiogram during the 
liypoxia test. Further studies in this field will show if this obseiwatiou is in 
accordance with a rule or is an exception. 

summary 

The hypoxia tolerance test has noiv been performed in 365 eases with about 
600 examinations. In normal cases the reactions ai-e negative with very few 
exceptions. Active rheumatic carditis and active myocarditis of other etiology 
give positive results in about three-quarters of the eases. Healed carditis and 
gallop rhythm give a positive result onl.v in about 25 per cent. 

In congenital heart disease, the patent ductus cases as a rule react positive- 
ly before operation and negatively after the ligation. A few patients were also 
studied by means of the oximeter during the hypoxia test, making it possible 
to increase the value of the method. However, more cases must be examined. 

Finally, there seems to be no doubt that patients with congenital heart de- 
fects and cyanosis do not react at all to the hypoxia tolerance test. This must 
signify that a child with permanent cyanosis is acclimated to the lack of oxy- 
gen and that he is unable to react in a customary way. 


•SixtOi'n patfents have, until now. been opcrateil upon In Stockholm (si-v rtcatlis). 



JIANKHEIMER KT Ab. ; HYPOXIA TOUCRAXCE TEST 


65 


REPEKEXCES 

1. Biorck, G.: Svenskti VakartWningpii, 42; 1547, 1945. 

2. Carlgron, L. E.: Acta pacdiat. 32i .’toO, 1945. 

3. Carlgren, L. E'.; Acta pacdiat. 33: suppl. VI, 194C. 

4. CrafEord, C., Mannlieimer, E., and IViklund, Tli.: Acta chir. Seandinav. 91: 9", 1944. 

5. Dietrich, 8., and Schweigh, H.: Ztschr. f. klin. Med., 125: 195, 19.33. 

0. Klemola, E.: Duodecim, ser, B, 132: 59, 1942. 

7. Larsen, K.: Om ■'■■■ • okardiogran'niet IIos Sundc Og Syge Under 

Experimental 1938, Munksgaard. 

S. Le\y, R. L., Baraci , ' . , , G.; Am. Heart .T. 15: 187, 1938. 

9. Levy, K.L., Patterson, S. E., Clark, T. IV., and Bruenn, II. G.: .1. A. M. A. 117: 2113, 
1941. 

10. Lichtenstein, A., and Mannhcimcr, B: Acta pacdiat. 27: 16S, 1939. 

11. Liljestrand, G., Lysholm, E., and Nylin, G.; Arch. f. Physiol. 80; 265, 1938. 

12. Malmstrom, G.; Acta med. Scandinav. 128; suppl. 195, 1947. 

13. Mannlieimer, E.: Acta pacdiat. 28; suppl. II, 1940. 

14. Mannlieimer, E.; J. Pediat. 29: 329, 1946. 

15. Nylin, G.; Acta med. Scandinav. suppl. 52: p. 1, 1933. 

16. Pruitt, R. D., Burehell, H. B., and Bornes, A. R.: J. A. M. A. 128; 839, 1945. 

17. Akesson, S., and Malmstrom, G.; Nord. med. 25; 159, 1945. 



CONGENITAL TOXOPLASMOSIS 


Joseph Schwartzmax, M.D., Axthoxy Maffia, M.D., 
i\lARGARET E. CrUSIUS, jM.D., AND AXDREW BrUNHOFFER, M.D. 

New York, N. Y. 

A lthough toxoplasmosis has not been freqnentl.y reported in human- 
beings, it lias recently been brought more to the forefront because of 
increasing interest in the disease and improved diagiiostic methods. 

This protozoan paiasite was fii-st observed in 1908 by Nieolle and Manceaux’ 
and by Splendore.- It has Imen characterized^’ ^ by a woi’ld-wide geographical 
distribution, a pathogenicitj’ for numerous hosts including mammals and birds, 
and an affinity for many tissues but especially those of the central nervous sys- 
tem. It is crescentic or curved, measures 4 to 7 ft in length and 2 to 3 /t in width, 
is pointed at one or both ends, and consists of cytoplasm with a rounded chroma- 
tin bod.v situated centrally or nearer the blunter extremity. The toxoplasma^ is 
larger and more curved than the encephalitozoon with whicli it may be confused,® 
and, unlilve the encephalitozoon, is destroyed by freezing, stains deepty with 
hematox.ylin-eosin, has poorly defined individual forms and produces a marked 
necrotizing reaction, which in the central nervous system is often followed by 
calcification. In addition, the toxoplasma maj- at times have to be differentiated^ 
from other protozoan parasites such as the Leishmania and that causing avian 
malaria. 

Although the eases reported by Janku® in 1923, Toi'res® in 1927, and 
Richter® in 1936 were later classified as probably being of the toxoplasmic group, 
there was no conclusive report of the parasite’s causing disease in human beings 
until 1939 when Wolf, Cowen, and Paige'* proved by transmission of toxoplasmo- 
sis to a lai’ge numljer of animals that the parasites found in the granulomatous 
lesions of a 31-day-old infant who died of vddespread encephalomyelitis were of 
the toxoplasmic group. 

Following their report of infantile toxoplasmosis, others discovered it to be 
the cause of an acute encephalitis in older cliildren® and of a predominantly 
pulmonary infection in adults.*®’ ** 

More reiJorts*’ on the infantile t.vpe followed, and with further study it 
was revealed'*'*®’ that despite the severity of the disease many patients sur- 
vived. 

By 1946 Pratt-Thomas and Cannon"'' had found twenty-one cases of toxo- 
plasmosis proved by autopsy, fifteen of wliich were in infants, while Callahan, 
Russell, and Smith* reported on a total of eighteen infantile cases that had had 
])athologic study: they did not include the case of Pratt-Thomas and Cannon, 
however. In February, 1947, iMillei-"" had fomid a total of thirty-eight eases 
and added one of his own to the records. 

From tlic Pediatric Service of the Xen- York lledical College and Plower-Pifth Avenue 
Hospital.^, Dr. Reucl A. Benson. Director. 

Tins case was presented before the Pediatric Section of the Xew York Academy of 
Jledicine on May S. 1047. 

f.G 
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It is believed’’ ■’ that toxoplasmosis is Iransmiltcd to man p’om a rcservoiv 
in lower animals, many of wbieli are domestic. However, in consideration of 
the positive neutralizing antibodies found in molbcrs of infants with the 
di-sease, it can be assumed that infantile toxoplasmosis can be acquired m 
utero’’ <ind that the toxojila.sma-*’ jirobably crosses the placental 

barrier to infect the fetus. That this is very possible is illustrated by one 
patient^' with chronic toxoplasmosis in whom each of«three pregnancies activated 
a quiescent chorioretinal lesion, thus bringing up the probability that pregnancy 
has been an activating factor in some cases of the disease. The final proof of 
intrauterine transmission would be the finding of toxoplasma in the placenta, 
but no such verification has been forthcoming up to the present. 

However, there is also the possibility that some eases may be acquired 
post partum since Zuelzer’” reported one case in which the mother’s serum did 
not reveal any neutralizing antibodies. 

The outcome in toxoplasmosis may well depend upon the state of develop- 
ment of the fetus at the time of infection or the number of parasites invading 
the area, but the clinical course’ depends upon the localization of the lesions. 
Therefore, variants may range from no findings” to those of the typical case. 
Some report cases in which no symptoms or signs were ever manifested but in 
which evidence of the parasite was revealed at necropsy^” or through neutraliz- 
ing antibody tests.’”' Others^®* reveal cases in which only the 

eyes were involved, and in some cases® only systemic manifestations were noted. 
In the cases of human toxoplasmosis reported on to date, there has been noted® 
some involvement of the central nervous system with or without lesions in other 
organs. Furthermore, it is possible that some patients survive infections with- 
out important handicaps even if the infection involves the brain and eyes, and 
there is a probability that a fair number suffer cerebral damage without calci- 
fication. 

In the typical case, the following criteria®’ ’®’ have been listed as neces- 
sary for the diagnosis of the infantile type of toxoplasmosis : 

1. Infection occurring in utero or shortly after birth with symptoms pres- 
ent at birth or shortly thereafter. 

2. Signs of cerebral injury, such as 

a. Tremors, spastic contractions of extremities, and convulsions; 

1). jMicrocephalus oi* internal h3’'drocephalus which is clinically evident 
or demonstrable by pneumoencephalography. The hydrocephalus in 
80 per cent of cases is obstiuctive in type and progressive. 

c. IMental retardation, which may be present but is not essential, as 
shown by reports’”- ” of some ca.ses in whieh the intelligence was not 
affected. 

3. Ocular signs such as ocular palsies, microphthalmus, enophthalmos mem- 
branous masses of granulation tissue in the vitreous, and chorioretinitis’ espe- 
cially m the macular region, which consists of slightly depressed or elevated 
white or reddish brown, round or oval patches with irregular, spotty black pig- 
mentation. The ]e.s]on.s’ visible by ophthalmoscopic examination are mainlv 
hilateral and often multiple. 
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4. Koeiitgeiiograpliic evidence of intracerebral calcification of the irregu- 
larly distributee! gvannlomata, ivliich are often bilateral and involve the cerebral 
cortex and basal ganglia. 

5. Xantbocliromia, round cell pleoejfi:osis, and high protein content of 
cerebrospinal fluid, plus the presence of toxoplasma on smear. 

6. Eeeovery of toxoplasma from body fluids, especially from blood or 
cerebrospinal fluid, by direct smear or by inoculation of mice, rabbits, or both, 
intracerebrally and intraperitoneally, 

7. Demonstration of toxoplasma neutralizing antibodies in the blood of 
infant or mother as described in the literature.^"- 

Other pertinent findings may be: 

1. Neonatal jaundice, which occasionallj' lasts many weeks and may be due 
to liver damage^^; 

2. Hepatosplenomegaly, wliieh lasts for man 3 ’^ months ; 

3. Interstitial pneumonitis, which has been found in three cases" ; 

4. Occasional anemia and leueopenia ufith absolute rise in Ij-miihocj’tes ; 

5. Variable temperature, which maj' go from subnormal to elevated. 

6. Gastrointestinal s.vmptoms, such as vomiting and diarrhea, which ma.v 
be initial S 5 Tnptoms of the disease; 

7. Jlyoearditis, which was found at autopsy" in six cases but was not asso- 
ciated with clinical sjmiptoms. 

A complement fixation test is being studied but is not yet suffieientl.y de- 
veloped to be useful for diagnosis. 

The autopsj' findings^’ *• in tj'pical cases have revealed focal areas 

of inflammation and necrosis and disseminated miliaiy granulomas which showed 
a marked tendencj- to calcifj-. 

No effective therapj--^ has been devised to date. Sulfa thiazole and sulfa- 
pyridine have shown promise in expei-imental toxoplasmosis but have not been 
tried in human cases. Penicillin^^ has been found to be ineffective for this t.vpe 
of infection.. 

Because of the relative raritj- of cases of toxoplasmosis and because of tlie 
increasing importance of toxoplasma as an etiological factoi-, it was felt vase to 
si re.ss the condition bj- reporting another case. 

CASE REPORT 

I. L., a I7-montli-old Xegro female infant was admitted on Dec. II, lOIG, for obser- 
\ation because of loss of weiglit and mental retardation. 

The infant bad been full term, and delivery was spontaneous at a local hospital on 
.Tuly 14, 1045, after two hours of labor. The birth weight was G pounds and 4 ounces, and 
on discharge a diagnosis of microcephaly was made. 

The family history was essentially negative. All siblings were alive and well. The 
mother was gravida iii. para iii, and had not had any evidence of illness during her 
pregnancy. 

The baby failed to develop normally both physically and mentally and was referred 
to the hospital for further study. 

On admission, her height was 50 cm. (SSVi inches), her weight 2.7 kg, (g pounds), 
and she could neither hold up her head nor .sit up. There was generalized spasticity in- 
cluding the neck, back, and all e.vtrcmities (see Fig. I). She had a weak cry and appeared 
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marasmic. The mucous membranes Ti'ere diy as was the skin, which was also scaly and 
hung in loose folds. The hands and feet were swollen and bright pink in color. 

The head was microcephalic with the occipitofrontal circumference measuring 3d cm. 
(I 31/1 inches), and all the fontanels were closed. There was a rotary nystagmoid move- 
ment of the eyes, a high arched palate, and only one upper and two lower central incisors 
had erupted. 

The heart, lungs, and abdomen did not reveal any abnormalities. 

Blood Wassermann tests done on the baby and her mother were negative, and both 
of them nere Bh positive, Type 0. 



I 

Pig. 1. — Sitting position, revealing marked spasticity and microcephaly. 

Weil-Felix, Widal, and brucellosis tests were negative, while the heterophile antibod}’ 
reaction was positive only in 1:32 dilution. 

A blood count on December IS revealed an anemia, polycythemia and lymphocytic 
leucocytosis, but by January 8, the blood count was markedly improved and continued so. 
Total serum proteins at first were low and the total cholesterol high, but when repeated 
on January 15 and 22 they had become normal. 

A spinal tap done on Dec. 16, 1640, revealed clear fluid, no increase of pressure, no 
cells, protein 43 mg., sugar 72 mg., and chlorides 713 mg. 

On Dec. 17, 1946, an \-ray of the skull revealed diffuse areas of calcification (Fig. 2), 
at which time a tentative diagnosis of toxoplasmosis was made. X-rays for bone age and 
pathologic conditions of the chest did not reveal any abnormalities. On December IS, the 
ophthalmologist reported diffuse bilateral chorioretinitis on fundus examination. 

In view of these findings, blood was obtained for inoculation into mice and rabbits, 
but no toxoplasma was found. Sj)innl fluid was also injected into these animals, but again 
no evidence of the parasite was detected. Neulraliring antibody tests* done on the 
infant’s blood were negative. 

•The neutralizing antibody te.st.s wcie done througli the courtesy of Dr, D. Cowen of tiic 
Me<lical Center. New York Citv. 
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During her stay in the hospital, the baby ^nn.ro^e<l, her rvcight increasing fr^m 
kg. (G pounds) to G..'5 kg. (W pounds) and her height from .GO cm. (2,1 /, inches) to G2..> 
. (2.0 inches). (.See Tables I and II.) 



DISCUSSION 

Although most of the eases reported have occurred in the Avhite race, this 
is the third case found in the Negro race, two others”’ ” having been reported 
previously. 

Up to the present time, more females have been affected than males. 
However, as pointed out by another writer,’ the cases are too few as yet to 
consider that sex plays anj' part in the picture. 

In the case presented here the e.ssential clinical features listed as neces- 
sary for the diagnosis of infantile toxopla.smosis were present, namely; 

1. IMicrocephalus, 

2. Chorioretinitis. 

3. Diffuse cerebral calcification, 

4. Mental deficiency. 

(If tlic eases previously re])orted, only tuo” were recorded as micro 
cephalic, and in tun others”- - the heads were slightly smaller than normal 
The present case was definitely of the microcephalie type, and even at present 
the occipitofrontal circumference is only about two-thirds of normal size 
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An unusual feature noted in this case was tlie marked longitudinal short- 
ening, with the height on admission being the equivalent of that of a 3-mouth- 
old infant. Even now it is only about two-thirds noi'mal. Since the dwarfism 
is of the uniform tjqpe, it can be surmised that the pituitary maj^ have been 
involved in the process vdth the generalized shortening as a result. In sub- 
stantiation of this is the fact that moderate atroph 3 ^ of the sella turcica'^ has 
been noted in one previous case. 

Eegarding the inability to isolate the parasite from the blood or spinal 
fluid, it must be remembered-^ that in some older infants and children the 
toxoplasma may still be present and active, but in many eases the lesions maj' 
represent only the residual of a previous infection which has subsided. As a 
matter of fact, Sabin^ reported negative results when he inoculated mice with 
spinal fluid and blood obtained on the tenth daj' of the disease, and in Jliller’s-^ 
case also no parasite was found in the spinal fluid. 

Concerning the neutralizing antibodies, writers^’ have found that 
these antibodies disappear as earlj' as the sixth week after the infection, and 
tlierefore the optimum time for taking the test would be in the first three to four 
weeks after the onset of the disease. Moreover, while a positive neutralizing 
antibody test is strong evidence in favor of toxoplasmic infection past or present, 
a negative result®'* does not eliminate the possibility' of its bamng been present 
and subsided. 

However, since our patient manifested all the clinical criteria necessary, it 
can be assumed that this was a tj^pical case of toxoplasmosis. 

SUMJIARY AND CONCLUSION 

1. A ease of congenital toxoplasmosis in a 17-month-old Negro female infant 
is reported. 

2. Mierocephalus, chorioretinitis, diffuse cerebral calcification, and mental 
deficiency' were all present. 

3. Dwarfism was noted for the first time in this condition. 

4. In late eases toxoplasma may not be isolated. 

5. A negative neutralizing antibody test after the fourth week of illness 
does not nullify the diagnosis. 

6. The discovery of toxoplasma as a cause of mental deficiency and en- 
cephalomyelitis adds another causative agent to be considered in these conditions. 
Furthermore, since cases of toxoplasmosis arise as a result of placental trans- 
mission, prophylaxis would depend upon the early diagnosis of the condition 
in the pregnant mother. Following its diagnosis, an effective method of destroy- 
ing the parasite must be found. Since the number of repoz-ts of the infection 
arc increasing as it is better undei-stood and being watched for, it is of the 
zitmost importance to endeavor to prevent its occurrence in infants through 
early detection in the mother. 

Therefore the problem pi'csenting itself is that of demsing a simple diag- 
nostic test and also of securing an effective therapy to eliminate the infection 
Iicfore it has produced peimanent changes. 

REFERENCE.? 

1. Nieolle, C.. and Jlanccaux. U.: Sur une infection ii corps dc Leisliman (organismc.s 
roisins) du gondi, Compt. rend. Acad. d. sc. 147: IG."!, IPOS. 



SCmVAUTXMAX KT AL. ; CONGENITAL TOXOPLASMOSIS 


73 


Splendorc, A.: Uii nuovo protozoa parasite ilc conigli, Kcv. Soc. Scieiit. Sao 1 aiilo 3: 
109, 1008. 

Sabin, Albert B.: To.xoplasmic Encephalitis in Children, .l.A.M.A. 116: 801, 1041. 

^Yolf A. Cowen D., and Paige, B.: Iliinian Toxoplasmosis: Occurrence in Infants 
as an Encephalomyelitis. Verification by Transmission to Animals, Science 89: 
226, 1939. 

Perrin, T. L.: Toxoplasma and Enccplialitozoon in Spontaneous and in Experimental 
Infections in Animals, Arch. Path. 36: 568, 1943. 

Torres, C. !M.: Now Disease Due to Intracellular Parasite Ecscmbling To.xoplasma and 
Enccphalitozoon in Nervborn Infant, Compt. rend. Soc. de biol. 97: 1/78, 192/. 
Callahan, AV. P., .Tr., Bussell, AAh O., and Smith, M. G.: Human Toxoplasmosis: Clinico- 
patliologic Study with Presentation of 5 Cases and Eeview of Literature, Medicine 
25: 34 : 1 , 1946. 

.Tanku, .1.: Pathogenesis and Pathologic Anatomy of Coloboma of the Macula Lutca 
with Parasites in the Betina, Casop. lek. tesk. 62: 1021, 1923. 

Richter, B.: Aleningo-Enccphalomyelitis Neonatorum, Arch. Neurol. & Psychiat. 36: 
1085, 1936. 

. Pinkerton, H., and Weinman, D.: Toxoplasmic Infection in Man, Arch. Path. 30: 
374, 1940. 

. Pinkerton, H., and Henderson, E. G.: Adult Toxoplasmosis: a Previously Unrecog- 
nized Disease Entity Simulating the Typhus-Spotted Fever Group, J.A.M.A. 116: 
807, 1941. 

. Paige, B. H., Cowen, D., and AVolf, A.: Toxoplasmic Encephalomyelitis, Intrauterine 
Inception of the Disease, Visceral Manifestations, Am. J. Dis. Child. 63: 474, 1942. 
. Dyke, C. G., Wolf, A., Cowen, D., Paige, B. H., and Caffey, J.: Toxoplasmic Encephalo- 
myelitis; Significance of Eoentgenographic Findings in the Diagnosis of Infantile 
Toxoplasmosis, Am. J. Boentgcnol. 47: 830, 1942. 

. Cowen, D., Wolf, A., and Paige, B. H. : Toxoplasmic Encephalomyelitis, Arch. Neurol. & 
Psychiat. 48: 689, 1942. 

). Levin, P. M., and IMoore, H.: Fetal Toxoplasmic Encephalitis — A Type of Congenital 
Cerebral Disease, J. Pemat. 21: 673, 1942. 

5. Crothers, B.: Toxoplasmic Encephalitis: Clinical Experience, Arch. Neurol. & Psychiat. 
49; 315, 1943. 

I. Vail, D., Strong, J. C., and Stephenson, W. V.; Chorioretinitis Associated with Posi- 
tive Serologic Tests for Toxoplasma in Older Children and Adults, Am. J. Ophth. 
26: 133, 1943. 

B. Steiner, G., and Kaump, D. H.; Infantile Toxoplasmic Encephalitis, J. Neuropath. & 
Exper. Neurol. 3: 36, 1944. 

9. Zuelzer, M. W.: Infantile Toxoplasmosis, Arch. Path. 38: 1, 1944. 

0. Dow, E. S.; Toxoplasmic Encephalitis, Northwest Med. 44: 382, 1945. 

1. Adams, F. H., Horns, K., and Eklund, C.: Toxoplasmosis in a Large Minnesota Family 

J. Pemat. 28: 165, 1946. 

2. Syverton, J. T., and Slavin, H. B.: Human Toxoplasmosis, J.A.M.A. 131: 957 1946. 

3. Aliller, M. C.: Infantile Toxoplasmosis, J. Pemat. 30: 201, 1947. 

4. Pratt-Thomas, H. E., and Cannon, W. M.; Systemic Infantile Toxoplasmosis Am J 

Path. 22: 779, 1946. ’ ' ' 


5. Sabin, A. B.: Toxoplasmosis, Brennemann’s Practice of Pediatrics, Haserstown AT/I 
1946, W. F. Prior Co., Inc., vol. 4, ch. 7, pp. 43-54. . 

:6. Warkany, .L: Some Factors in the Etiology of Congenital Malformations Am T 
Ment. Deficiency 1: 231, 1945. ’ 

17. Johnson, L. V., Pried, N., Broadius, C. C,, and Lamfron, H.: Use of Neutralizine Anti 
1946 Diagnosis of Human Toxoplasmic Choroiditis, Arch. Ophth. 36: 677, 


. Wolf, A., Cowen, D., and Paige B. H.; Petal Eneephalomj-elitis; Prenatal IncentInn 
of Infantile Toxoplasmosis, Science 93: 548, 1941. inception 

. Plant, A.: The Problem of Human To.xoplasm’ic Carriers, Am. J. Path 22- 427 mu/: 

I. Sahin, A. B.; Toxoplasma Neutralizing Antibody in Human Bpin/r.! or.'/! vr n-i 
ditions Associated With It, Proc. Soc. E.xper! B?ol Hied 5^6 

.. Callahan, W. P., Jr.; Incidence of Toxoplasmic Infections in the St T^/fn-=‘ a 

Soc, E.xper. Biol. & lied. 59: 68, 1945. imveuons in the St. Louis Area, Proc. 

:. Hcidciman, J. M.; Evaluation of Toxoplasma Ncutr-ilizitinn ■ r: , 

retinitis, Arch. Ophth. 34; 28 1945 r'cntralization Tests in Cases of Chorio- 

I. Cowen, D.: Personal communication, June, 1947. 


THE TREAT.AIENT OP TUBERCULOUS MENINGITIS 


Leonard Alperin, M.D., and John A. Toomen, jM.D. 

Cleveland, Ohio 

I N 1945, Feldman and Hinsliaiv’ showed that streptomycin suppressed tulier- 
culosis in guinea pigs, and experiments on human beings seemed to show 
similar effects.- Since that time, streptom 3 'cin has been used for all t.vpes of 
tuberculosis and found to lie of definite value as an adjuvant treatment for 
acute miliary tuberculosis, tuberculous meningitis, and prior to operations on 
tuberculous chests. 

Its use in miliari- tuhei'culosis is hopeful.^ Earl.y, fine tuberculous lesions 
respond much more favorablj- than do older fibrocaseous lesions. ■* Hinshaw and 
his associates’ treated twelve patients with miliaiy tuberculosis and tuberculous 
meningitis. Six patients expired ; five patients survii'ed from two to ten months. 
Symptomatic response was observed after one to two weeks of therapj', and in 
certain cases there was clinical, roentgenographic, and histopathologic evidence 
of healing, but there were no actual cures. ^-Ul patients treated continued to 
■show slight abnormalities in the spuial fluid, such as an elevation of protein 
and cells at the time of discontinuance of the drug. It has been further shown’ 
that streptomycin has only a suppressive, inhibitory action on tuberculosis with 
a tendencj' to recurrence of sj-mptoms following termination of treatment. 

Our paper includes the reports of nine patients ill inth tuberculous men- 
ingitis, who were treated with streptomj'cin. Marked improvement was obtained 
in two individuals, but the eventual outcome is not knomi. The protocols of 
these nine cases are as follows : 


case reports 

Case 1. — C. P., a 4-j’ear-old white girl, was admitted to the Deiiartment of 
Contagious Diseases of Citj- Hospital on Dec. 19, 1946, acutely and seriousl.y ill. 
The illness dated back to Septembei-, 1946, when the child became anorexic, 
slept poorl.v at night, was restless, and failed to gain weight. This continued 
until December, 1946, when the malaise became prominent, she did not pla.v 
normall.v, and the anorexia hecamc pronounced. On December S, a cough and 
a .slight fever occurred. December 11, the cough was worse and a tempera- 
ture of 38° to 39° C. was noted. These .sjunptoms remained unchanged until 
December 16, when the respirations became rapid. On December 19, menin- 
gitis was recognized, and she was admitted to the hospital. 

The child had alwaj’s been well except for measles at 3 months of age 
and pertussis at 2 j'ears of age. During the previous J'ear, she had oceasion- 
allj' staj-ed with an aunt who had a chronic cough supposedlj' due to car- 
cinoma of the lung and who died shorih- before the patient became ill. 

Pln'sical examination revealed a well-developed but iioorl.v nourished 
white girl. She was lethargic, had c.vaiiosis of the lips and tuiger tips, and 
her face had a dusky, pale appearance. She was acutel.v ill. The temperature 
was 38.9° C. : pulse 110: respirations rapid and shallow, 60 per minute, with 
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oeeasioluil grunting and a hacking cough. Fine moist rales were heard 
throughout the right chest with no discernible dulness; the lelt chest was 
clear to percussion and auscultation. The abdomen was tender throughout, 
and the spleen was palpated two fingerbreadths beloAv the left costal margin. 
The neck was rigid to anterior flexion, and the Kernig sign was positive. 
Examination of the lilood disclosed 15.0 Gm. of hemoglobin, a red blood cell 
count of 4.30 million, and a wdiite blood cell count of 10,600 with 83 per cent 
polymorphonuclears and 17 per cent Ijnnphocytes. The iirine was normal. A 
lumbar puncture revealed clear cerebrospinal fluid containing 36 cells, 96 per 
cent lymphocytes and 4 per cent polymorphonuclears, and a four plus reaction 
to the Pandy test. The protein was 80 mg. per 100 e.c. ; sugar 30 mg. per 100 
c.c. ; chloride 423 mg. and sodium chloi'ide 699 mg. per 100 c.e. The qualita- 
tive five-tube sugar test showed no reduction in any of the five tubes. 

X-ray examination of the chest revealed numerous minute, soft, discrete 
nodulations throughout both lung fields consistent with a diagnosis of diffuse, 
hematogenous, pulmonary tuberculosis. 

A diagnosis of acute, diffuse, hematogenous tu])erculosis with tuberculous 
meningitis was made, and the patient “was given daily 1.2 Gm. of streptomycin 
intramuscularly in divided doses along with 5.0 Gm. of Promin intramuscularly. 

During the first week, the patient was in a precarious condition. The tem- 
perature fluctuated between 38.5° and 40.0° C. ; the pulse and respirations were 
elevated. She remained cyanotic, ate poorly, and continued to lose weight. 
On the fourteenth hospital day, slight distention of the abdomen was found. 
The abdomen was doughy, and no fluid wave was demonstrable. The examin- 
ers thought that she now showed clinical evidence of tuberculous peritonitis. 

A repeat x-ray examination of the chest about this time showed no sig- 
nificant change in the pulmonary disease since the initial examination. 
Throughout the early weeks, the patient continued to have cyanosis and was 
very inactive, refusing to sit up or play with her toys. Food and fluids were 
taken poorly, necessitating parenteral fluids to meet the daily requirements. 
The temperature began to fall slightly, after three weeks, to 38° C., but the 
pulse remained rapid, 110 per minute, and the respirations remained at from 
50 to 60 per minute. There was no significant change in the cerebrospinal fluid. 

During the subsequent four weeks, progressive improyement was noted. 
The temperature, pulse, and respirations returned to normal and remained so. 
Radiographs of the chest showed progressive diminution in the density of the 
pulmonai-y lesions. The cerebrospinal fluid sugar and chlorides began to rise 
to the nomal range, but there was still an increase in the amount of protein 
and cells. Cyanosis was less marked, and the child became more active, showing 
much more interest in her surroundings. Her appetite increased, although her 
weight remained stabilized. 


About the seventh week, the patient was markedly improved clinically 
The abdominal distention had receded ; the cyanosis had completely disanneared • 
the neck uus 310 longer stiff; and the chest was clear to physical examination’ 
Pood and fluids were taken well. The weight which had decreased about four 
pounds durmg her illness bepn to return slowly. Promin was discontinuS 
on the sixtieth hospital day and streptomycin was continued. i>eonunuea 

For the remaining twelve weelvs, there ivas an uneventful course Filina 
of the chest continued to show clcai’ing of the nodular shadows TEn 
no signs of mental retardation. The tenTperati i e the n, kf 
remained normal, and on the one hundrad thirt’v-fourth 
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of the miliary shadows (although the cerebrospinal fluid still contained 28 cells, 
all of which were lymphocytes, and 55 mg. of protein), she was discharged on 
the one hundred fifty-third hospital day. 

Spinal fluid and gastric wa.shings obtained on admission were inoculated 
into guinea pigs. The animal inoculated with the gastric washings died several 
days later and no conclusion was obtained, but the one inoculated with the 
•spinal fluid was sacrificed after six weeks and found to have diffuse tuberculous 
lesions from which the tubercle bacillus rvas recovered. 

The patient was followed at weekly intervals subsequently, and she con- 
tinued to show impiovement in weight, appearance, and activity for three weeks. 
During the fourth week, however, fever and anorexia were noted, and the patient 
was I'eadmitted to the hospital on June 25, 1947. 

This time the spinal fluid contained 330 cells, 100 per cent of which Avere 
hmiphocytes; the protein was 180 mg. per 100 c.c. ; the chlorides and the sugar 
content wei’e within normal limits. The tempei'ature was 39° C., and the patient 
appeared lethargic and chronically ill. 

X-i‘ay examination showed complete resolution of the previous pulmonary 
infiltration. 

Streptomycin was again administered, and the dose was raised to 3 Gin. 
per day in divided doses. Her general condition has remained poor, and at 
the present writing, the sixty-second hospital doj"^ of the patient’s second 
admission, the temperature still fluctuates beDveen 37° and 38° C. The present 
cerebrospinal fluid shoAvs an increase in cells (850 lymphocytes) and protein 
(280 mg.) despite continued therap 3 L (She died on Dec. 18, 1947.) 

Case 2. — J. N., an 18-month-old AA'hite, male infant, AA’as well until the latter 
part of October, 1946, AA-hen he had a fever and cough AA’hich Avere treated as 
acute bronchitis. He recovered promptly and remained well until Feb. 13, 1947, 
Avhen he had a second attack of fcA'er AAUth a cough. Eestlessness and irritabilitj' 
Avere noted, the child cried continuously, and he slept poorly at night. He Avas 
treated AA'ith sulfadiazine Avithout I’csult. On Pebruaiy 15, he became listless 
and lethargic, refused feedings, and developed a stiff neck. On the folloAA-ing 
day sj-mptoms continued unabated, and he AA'as admitted to the hospital. 

Phj’sical examination revealed an aeutelj- ill, lethargic, and dehj'drated 
infant lying in an opisthotonic position. The temperature AA’as 38.5° C., the 
])ulse 120, and the respirations 88. There Avas marked nuchal rigidity. Bes- 
pirations Avere rapid and shalloAv and out of proportion to the fever, but there 
AA'as no cyanosis or dulness to percussion. Occasional rales AA’ere heard at 
the right base, posteriorlj’. The Kernig and Brudzinski signs AA'ere positive. 

Lumbar puncture AA’as perfonned, j’ielding slightlj’ cloudj’ spinal fluid 
containing 520 cells A\’ith 95 per cent Ij’mphocj’tes ancl 4 per cent polj’inor- 
phonuelears. The Paudj’ test AA'as four plus. The protein content A\’as 300 
mg. per 100 C.C., sugar 25 mg. per cent, and sodium chloride 673 mg. per cent. 
Direct smear of tjie fluid shoAA’ed acid-fast organisms identified morphologi- 
callA’ as Mycohacterium tiihcrculosis. 

X-raA’ examination of the chest shoAA’ed dense, mottled infiltrations extending 
fi’om the hihis to the bases bilaterallA’ AA’ith tim’ nodular shadoAA’s scattered 
tlirougliout the lung fields, consistent AA’ith the diagnosis of miliar^' tuberculosis. 

A diagnosis of miliarv tuberculosis Avith tuberculous meningitis AA’as made, 
and dail.v streptom.A’cin tlierapy AA’as instituted. One gram of streptom.vein 
intramuscularly and one gram of promin intraA'enousl.v Avere given. 

A tuberculin test made on adniis.sion AA’ith old tuberculin, 1:1,000 dilution, 
Avas ncgatiA’e. Wlien repeated four da.A’s later Avitli 1:100 dilution, the reaction 
Avas faintl.v positiA’e. 
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Durinff tlie firet two weeks of treatment, the patient did poorly. The fever 
fluctuated to 39° C. daily, the pulse rate ranged from 100 to 130 per mmute, 
and respirations remained about 30 to 40 per minute. lie remained . 
opisthotonic position continually, had a high shrieking cry, and developed a 
divergent strabismus of the right eye. The eye grounds were normal but the 
child complained that the “lights were out.” He fumbled for his tojs and 
bottle, as if blind, and beginning hydrocephalus was suspected. Pncumoenceph- 
alograms were perfonned which showed air in the basal cisterns, but no air was 
visualized in the ventricles, possibly due to blockage in the region of the iourth 
ventricle. By the fifth hospital week, the temperature began to stabilize, rising 
only to 37.8° C. daily; the respirations became normal but the pulse rate 
remained rapid, ranging from about 110 to 120 per minute. Cerebrospinal 
fluid findings showed definite imiiroveiiieiit with a decrease in number oi celts 
(50) and a rise in sugar (52. mg.) and chlorides (426 mg, of chloride and 
704 mg. of sodium chloride). 

The patient continued to improve as evidenced both clinically and roent- 
genologically. Follow-up films of the chest showed gradual progressive resolu- 
tion of the mottled infiltrations in the lungs, Promin was discontinued on the 
sixty-ninth hospital day, but streptomycin was not discontinued until the 
eighty-seventh hospital day. At that time, the spinal fluid still contained 43 
lymphocytes. The proteins were 120 mg. per 100 c.c., sugar 67 mg. per 100 
C.C., chlorides 439 mg., and sodipm chloride 724 mg. The temperature, the 
pulse, and the respirations remained nonnal, and the baby seemed to be 
markedly improved. He ate well and gained about four pounds. The eye 
grounds failed to show tubercles, optic atrophy, or papilledema, but_ vision 
was still diminished. The patient was more active and played with his toys, 
and his appetite was good. No obvious mental deterioration was noted, and 
the child’s vocabulary increased steadily in keeping with his age. 

The patient remained in the hospital for fifty days after the discontinu- 
ance of streptomycin and continued to show a good clinical response. He 
seemed to be alert mentally and appeared healthy and happy. He had gained 
the weight he lost in the early period of his illness and weighed 30 pounds 
at the time of discharge. Vision did not return, and light perception was all 
that remained. The spinal fluid continued to show a slight increase in proteins 
and cells. His hearing was good, and there was no evidence of vestibular 
damage. The patient was discharged markedly improved on the one hundred 
thirty-first hospital day, having received a total of 86 Gm. of streptomycin, 
but the prognosis is still guarded. 

Case 3. — C. W., a 9-year-old white boy, was apparently well until April 26, 
1947, when he began to complain of intermittent headaches and anorexia. On 
Hay 1, he had malaise, became nauseated and vomited, and had a tempei’ature 
of 39° C. On Jlay 3, his temperature varied from 39° to 39.5° C., and he 
received penicillin. For the next several days, he became increasingly lethar- 
gic and his headache more severe. On May 8, he attended school Imt was 
sent home because of drowsiness. Three days later, he became delirious, 
sweated profusely, was very lethargic, and was admitted to the Department 
of Contagious Diseases. There was no known exposure to tuberculosis. 

_ On pliysieal examination, the temperature was 38.5 C., pulse 150 per 
minute, and respirations 35 per minute. The patient was a well-developed, 

Tui , roP «e'>»comatosc but responded to noxious stimuli. 

1 he neck Mas stiff and resisted anterior flexions, positive Kernio- and Brnd- 

t v?on "'S re^nin percussion and auscul- 

tation. 1 lie lemaindcr of the physical examination was negative. 
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The cerebrospinal fluid had normal dynamics. It contained 342 cells, 50 
per cent of which were lymphocytes and 50 per cent polymorphonnclears ; the 
reaction to the Pandy test was four plus ; proteins were 360 mg. per 100 c.c., 
sugar 46 mg., chlorides 371 mg., and sodium chloride 612 mg. 

X-ray examination of the chest showed no evidence of pulmonarj’^ infil- 
tration. The patient was given one gram of streptomycin intramuscularlj^ daily 
in divided doses. 

A tuberculin test ^vith old tuberculin (1:1,000 dilution) was very strongly 
positive. 

The patient remained in critical condition throughout his hospital stay. 
The coma deepened and he showed increasing, generalized muscular spasticitJ^ 
His arms remained stiff at his sides and resisted bending;. the hands remained 
clenched and flexed shai’ply at the wrists. The legs also showed an increase of 
muscle tone, and the feet were held in forcible plantar flexion. Eeflexes were 
all normal. 

Streptomycin was continued for six weeks without clinical improvement. 
Repeat films of the chest showed prominent hilar marldngs which were thought 
to represent a tuberculous process, but no pulmonarj- infiltration was present. 

Cerebrospinal fluid continued to show an elevation in cells (264, with 85 
per cent lymphocytes and 15 per cent poljTnorphonuclears). Spinal fluid pro- 
teins had risen to 1,440 mg. per 100 e.c., and chlorides remained low (405 mg. 
as chlori(5e and 668 mg. of sodium chloride). 

Although streptomycin was continued, the child’s condition gradually be- 
eaine worse. The temperature remained about 40° C., and the patient Anally 
expired on the fifty-first hospital da 3 L 

Guinea pigs inoculated with spinal fluid were sacrificed, and Myco. tuier- 
nilosis was identified in the Ij'mph glands. 

Autopsj" revealed multiple tuberculous foci throughout the meninges and 
brain. 

Case 4. — On Ma.v 7, 1947, B. W., a 3-j-ear-old Nep’o boj^ had fever and 
was restless and irritable. He continued to have a dailj' rise in temperature, 
particulai’h' in the evening. Br May 21, he began to cough, and his attending 
ph.vsician made a cutaneous tuberculin test, whicli was negative. On IMaj^ 24, 
the child vomited, and the mother noticed that tlie left ej’elid drooped. Vomit- 
ing, fever, and irritabilitj- continued, and on Blaj’ 28 he was admitted to the 
hospital. 

Physical examination revealed the temperature to be 37.6° C., the pulse 52, 
and the respirations 36 per minute. The patient appeared acutely ill and 
verj- irritable, and he assumed an opisthotonic position. There was ptosis of 
the loft ej’elid with bilateral edema of both lids, slight divergent strabismus 
of the left ej-e. and a serous discharge from the nose with a postnasal dis- 
charge. The neck was slightly resistant to anterior flexion ; the abdomen vms 
modoratelj’ distended, and the liver was palpated 2 cm. below the costal margin. 

Lumbar puncture I'evealed clear fluid containing 13 cells, SO per cent of 
which were h’lnphocj'tes. The reaction to the Pandy test was four plus. The 
protein level was 36 mg. per 100 e.c.. the sugar 15 mg. per 100 c.c., and the 
chlorides 410 mg. per 100 c.c. 

An x-ray examination of the chest- showed numerous irregularly shaped 
areas of increased densitj- throughout both lung fields, consistent with a diag- 
nosis of diffuse, hematogenous tuberculosis. 

A diagnosis of miliary tuberculosis with tuberculous meningitis was made, 
and streptomycin therajiy was initiated. He received one gram of streptomycin 
intramuscularly dailj'. 
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The patient remained irritable, restless, and anorexic for several weeks, and 
tlie temperature had a spiking coui-se, vising to 39.o C. .every afternoon. A 
repeat examination of the spinal fluid one week after .streptomycin thei a j)} 
was initiated showed no change in the findings except a rise in the sugar 


content to normal. 

The guinea pig inoculation was positive. 

By the third hospital week, the patient’s condition was improvec . J he 
restlessness and the irritability diminished. The ptosis of the left eyelid dm- 
appeai^ed and the strabismus diminished. The patient regained his appetite, 
but his weight remained unchanged. 

By the seventh week of treatment, chest films began to show significant 
clearing of the miliary lesions in the lungs. Repeat examination of the 
brospinal fluid showed 68 cells; protein ivas 380 mg., and chlorides were 44o 
mg. as chloride and 734 mg. as sodium chloride per 100 e.c. 

At the present time, the temperature is still elcAmted to 38° C. and the 
blood sedimentation rate is 27 mm. in one hour. Although improvement has 
been shown clinically and roentgenologically with the use of streptomycin, 
the period of observation has been too short to draw any conclusions. 


Case 5. — J. C., a 39-year-old Negro boy, flixt became ill on April 2, 1947, 
when he began to have frontal headaches, a cough productive of small amounts 
of green sputum, and a slight fever. This lasted almut one week. 

In Slay, there was a recurrence of these symptoms of about the same dui'a- 
tion, and on July 7, 1947, there was another episode of frontal headache, Aveak- 
ness, and fever plus constipation. The patient remained in bed nineteen days 
and finally returned to work. He had lost about 30 poiuids of weight since 
April. In August, frontal headaches recurred and Avere located directly over 
both eyes. These Avere constant and Avere not relieved by aspirin. They con- 
tinued unabated, becoming more intense, and on August 16, the temperature 
Avas 39° C. and he vomited. The A'omiting and the headache continued, 
and tAvo days later pain in the back of the neck Avas noted. This became 
more severe, and he Avas admitted to the medical department of City Hospital 
on Aug. 19, 1947. 

Physical examination rcA'ealed a Avell-developed and poorly noiirished 
Negro male, Avho appeared to be moderately ill and shoAved signs of recent 
Aveight loss. The temperature Avas 39.6° C., pulse 80, respirations 18, blood 
pressure 122/74. ^S^ith the exception of a stiff neck, fever, and irritability, 
no abnormalities Avere found. ’ 

Tim luml)ar puncture reAmaled clear fluid luider normal pressure contain- 
ing 217 cells, 80 per cent of Avhich Avere lymphocytes and 20 per cent poly- 
morphonuclears. The reaction to the Pandy test Avas one plus; protein Avas 

11 sugar 31 lag. per 100 c.c., chloride 470 mg., and sodium 

chloride 775 mg. 


X-ray examination shoAved slight nodular infiltration in both apices and 
subapical regions, suggestive of bilateral minimal pulmonary tuberculosis 

The tuhereulni test Avas positive in first-strength P.P.D. The diagnosis 
was pulmonary tuberculosis with tuberculous meningitis, and the patient Avas 
transferred to the Department of Contagions Diseases for streptomycin 
tlmif^y. A dosage of 2 Gm. per day intramuscnlarly Avas started. 

oc(o J' "L ° •' had an irregiilar'temperature ranging froin 

38 tp 41 C., which gradually changed to a daily spiking fever. The patient 
remained bieid and Avell oriented, hut the lieadaclmls remained severe Lough 
. 0 10 require Demerol to control the pain. By the second week, the teLpmi- 
liiie had stabilized at 38..'i° G. Avlicre it has remained to date On three con- 
seeiit.vo oeeasmms. 300.000 Units (0.1 Gm.) of sfrepfomycin Aveve L.veii iidva- 
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tJiecally and were ivell tolerated by the patient. This has had little effect on 
the eerebrospinal fluid as it continued to show an increase in cells and protein 
aliove the normal limits. 

At the present time fJan. 27, 1948), the patient seems to be doing well 
clinically. His headaches have sub-sided, his neck is no longer stiff, irritability 
has decreased, appetite has increased, and his mental status is good. 

C.vsE 6. — H. P.. a 35-year-old Negro man, had tuberculosis and silicosis for 
three years and was in a sanatorium from January, 1946, until April, 1947, 
when lie left without permission. X-ray examination at that time showed fine, 
diffuse nodulations throughout lioth lung fielcLs. He also developed renal tuber- 
culo.sis and tuberculous epididymitis. The diagnosis M’as chronic miliary tuber- 
culosis witli I'cnal tuberculosis and tuberculous epididymitis. 

Following his voluntary relea.se, he remained at home and seemed to do 
well until approximately two weeks before admission when he began to have 
Iieadachcs with chills and fever. One week before admission, he vomited and 
noticed a stiff neck. Although he remained lucid, he gradually became lethargic. 
On the day prior to achnission he became confused, argumentative, and inco- 
herent, and lethargy was pronounced. This continued unabated, and he was 
admitted Hay 17, 1947, to the Department of Contagious Diseases with tuber- 
culous meningitis. 

Physical examination revealed a fairly well-developed and poorly noiu-ished 
male, who was very confused and disoriented. The temperature was 38° C.. 
the pulse 80, and the respirations 22. The chest revealed dulness in the left 
axillary space; the breath sounds were vesicular throughout, but fine rales 
were heard throughout both lung fields. No areas of consolidation or cavi- 
tation could be determined. The neck was rigid to anterior flexion, Kernig 
and Brudzinski signs were positive, and no pathologic reflexes were obtained. 

The urine ivas cloudy and contained three plus albumin, 5 to 6 white 
blood cells per high power field, and was loaded with granular casts. No 
red blood cells were jiresent. 

The eerebrospinal fluid was clear and contained 147 cells, 50 per cent of 
which were lymphocytes and 50 per cent polymorphonucleai’S ; the Pandy test 
was four jilus, Eo.ss-Jones four plus, iirotein 90 mg., sugar 50 mg, per 100 c.c., 
405 mg. of chloride, and sodium chloride 668 mg. No bacteria were seen. 

X-ray examination of the chest showed multiple tiny nodular shadows 
throughout both lung fields, consistent with miliary pulmonary tuberculosis. 

The patient was placed on daily doses of 2 Gm. of strep'tom3min intra- 
mnseularl^^ There was no noticeable improvement in his condition and, de- 
sjiite therapy, he remained in a critical condition M’ith a fever ranging between 
38° and 39° C. The mental confusion and the disorientation remained un- 
changed. Kernig and Brudzinski signs were consistentlj^ present, and after 
one month, the cerebrospinal fluid continued to show an abnormal increase 
in cells (240 cells, 100 per cent l3-mphoc3ffes) and a protein content of 180 
mg. per 100 c.c. 

A total dose of 150 Gm. of streptoin3'ein was administered, but at no time 
during the hospital course was improvement noted. On the sevent3'-ninth 
hospital da3'. the fever rose to 41° C. and the patient expired. 

Case 7. — G. B.. an .18-3-car-old Negro 1103-, "’I's admitted to the Department 
of Contagious Diseases on Nov. 6, 1946, having l)een tran.sfcrred from another 
hospital witli a diagnosis of tuberculous meningitis. 

Three months i)rior to admi.ssion, tlie patient had become short of breatli 
and had lo«t considerable weight. One montli prior to admission, ho bad de- 
veloped a cold with a cough which lasted for one week. Following this, he 
noticed jiain in the left cliest which increased on inspiration and seemed to “cut 
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Off his breath.” Twelve clays before he coiaplaiucd of 

and he finally 

became semicomatose and delirions. ins eyes oeeaiHc the 

contiiined, and stiffness of the neck occurred. A lumbar puncture was pei- 
foriued, and lie was transferred to the Contagious Depaitiiieiit. 

Physical examination revealed a poorly nourished Negro male, who was 
semicomatose, with a temperature of 39.5° C., a pulse rate of 160 pei muui e, 
and respirations of 32 per minute. The l)lood pressure was 150 syslohc aiul 
100 diastolic. The neck was rigid to anterior flexion. Ihere was dullness 
at the right i>ase posteriorly with decreased fremitus. There were positive 
Kernig and Bnidaimski signs. 

X-ray examination of the chest showed a dense homogeneous shadow at 
the right base extending upward along the right lateral chest wall consistent 
with pleural effusion. No pulmonary infiltration was present. 

Lumbar puncture revealed slightly opalescent fluid under normal pres- 
sure, containing 78 cells (85 per cent lymphocytes and 15 per cent polymor- 
phomiclears). The Pandy test was four plus. By direct smear, several organ- 
isms were seen and identified morphologically as il/yco. tnherculosis. The 
cerebrospinal fluid protein was 180 mg., sugar 33 mg., chlorides 400 mg., and 
sodium chloride 668 mg. 

Guinea pig injection was positive for tubercle bacillus. 

The diagnosis was tuberculous pleuiisy with effusion and tuberculous 
meningitis. 

Pour grams of streptomycin administered intramuscularly and 0.1 Gni. of 
streptomycin intratheeally were given- daily, together with 5 Gm. of promin 
every four hours. 

On the second hospital day, a thoracentesis of the right side was performed, 
and 50 c.c. of straw-colored fluid were obtained, free of bacteria and tubercle 
bacilli. 

During the first three days of therapy, the temperature fell toward normal 
and the patient became more lueid. This was for a short period, however, for 
he gradually lapsed into coma by the eighth hospital day and expired on the 
twelfth hospital day, having received a total of 36.5 Gm. of streptom3’cin intra- 
musculail.y and 1.1 Gm. intratheeallj'. The total dose of promin wms 200 Gm. 

Case 8.~P. P., an 8-3^ear-old white girl, was admitted to City Hospital on 
Hay 26, 1947, with a diagnosis of tuberculous meningitis. 

The patient had been well until April 15 when she returned from school 
with a severe headache located behind both eyes. She also vomited. The vomit- 
ing and headache continued for several days, and she Avas admitted to another 
hospital, where x-rays and lumlmr puncture wore performed. A presumptive 
diagnosis of tuljerculous meningitis was made and streptomycin initiated for 
five days. The exact dose was not obtainable. She seemed to respond well to 
treatment aird was discharged six daA’s later. While at homo, she became 
progressively woi-se, having periods of mental confusion and vomiting and on 
the evening of Hay 21 she began to have convulsions with rapid shaking move- 
ments of the arms and legs. Tliis attack lasted several minutes and diirin<^ the 
ne.xt few days was repeated many times. Tlie patient finally lapsed into coma 
and was adnnUed to City Hospital. 

Physical examination revealed a temperature of 38° C nuke 12n upv 
mimitc, rc.spiratioiis 22 per minute. The patient was an enmeiated 
Ictbavgie girl, who when aroused complained bitterly of generalized pains' 
Her peek was rigid, and Kernig and Brudzinski sigk wore nositive ^ Tbo 

leuiaiiider of the examination was negative. 
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Lumbar puncture revealed slightly cloudy spinal fluid containing 1,530 
cells, 28 per cent of ■\vliicli ivere lymphocytes and 72 per cent polymorphonu- 
clear cells. Protein ivas 178 mg. per 100 c.e. ; sugar was 25 mg. per 100 e.c. 
Myco. Uihercnlosis was identified by direct smear from a iiellicle by acid-fast 
stain. 

X-ray examination of the chest revealed the presence of small, calcific, oval 
shadows in the peripher.v of both lung fields, which appeared to be healed 
tuberculous foci bilaterally. 

The patient was immediately started on one gram of streptomycin intra- 
muscularly in dail.v divided doses. The temperature remained elevated to 38.5° 
C., and the pulse rate ranged between 110 and 120 per minute throughout 
her hospital staj*. She did not respond to therapy, the coma gradually deep- 
ened, and the respirations finally ceased. Despite stimulants and artificial 
respiration, the patient expired on the tenth hospital dajn She had received 
9.5 Gm. of streptomycin on this admission. 

The findings at autopsy verified the diagnosis of tuberculous meningitis. 

Case 9. — J. B., a 13-3’ear-old Negro boj*, was admitted to the Department 
of Contagious Diseases on Aug. 29, 1947. 

Three weeks prior to admission to the hospital, he began to complain of 
headaches and had malaise and fever. He became lethargic and remained at 
home. He did not plaj- as usual. The headache was continuous, bilateral, and 
associated -with neck pain. There was an afternoon rise in temperature each 
daj'. About two weeks prior to admission, he began to sleep all daJ^ He liad 
anorexia, and he became delirious on the daj' of admission. He was restless, 
dj’'spneic, and acutelj' ill with signs of meningeal irritation and some ptosis of 
the left ej'elid. 

Streptomycin therapy was started on September 4. He was given 2 million 
units of streptomycin iutramuseularlj-, 1.5 Gm. of sulfadiazine, 5 c.e. of promin 
intravenously, and approximatelj' 300,000 units of penicillin dailj*. He de- 
veloped a right sixth nerve palsy on September 18. The patient’s temperature 
the last forty hours mounted to 43° C. He expired on Sept. 21, 1947. 

The urine was clear at all times. The lumbar puncture showed 237 cells 
and a Pandj’ test of four plus on August 29; on September 21, there were 230 
cells and the Pandj" test was four plus; on September 11, there were 130 cells 
and the Pandj- test was four plus; on September 15, there were 464 cells (aU 
mononucleai-s) and the Pandj- test was four plus. The spinal fluid sugar went 
as low as 17 mg. per cent. Concentration tests for organisms in the spinal fluid 
were negative. Injections in the guinea pig were positive. 

On x-raj* examination, no evidence of pulmonaiw tuberculosis ivas found, 
but there were manj- calcific nodules in the spleen, and a diagnosis of primaiy 
tuberculous complex of the spleen was made. 

COJIMENT 

Two of the patients described showed good clinical response to streptom.vcin 
therap.v, but the prognosis in both eases is stiU grave. 

Case 2 showed some response but continued to have visual disturbances and 
signs and sj'mptoms of hj-drocephalus when he was discharged from the hospital, 
so that he is now blind even though the disease seems to be temporaril.v arrested. ■ 

Case 5 seems to have improved. 

The remaining patients showed little or no response to streptomycin, and 
this re.sult corre.sponds well to those mentioned in Feldman’s series. 
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By aeterminhig Aho conlciil oi sAvcptomyeiu in tissues of the various organs 
at necropsy, Baggenstoss and liis associates'- « have shown that following large 
doses of streptomycin (10 Gni. intramuscularly), significant amounts were 
found in the blood (120 ^g per gram), cerebrospinal fluid (15.8 /ig per gram), 
kidney, spleen, liver, etc. The brain, however, was completely devoid of the 
drug. Furthermore, pathologic evidence of healing within the miliary tribercles 
was emdent in the lungs, liver, etc., while there was a lack of any signs of 
regre.ssion in the tubereles in the brain. 

The fact that streptomycin reaches the cerebrospinal fluid through the 
blood sti-eam and/or by intrathecal injection may explain the early clinical 
response occasionally observed in isolated cases. However, the tuberculous 
process is often initially seeded in the brain as rvell as in the meninges, and 
since the process in the meninges often extends into the brain substance, where 
.neither stieptomycin is present nor healing evident, the poor prognosis and 
eventual poor outcome of patients with tnberenlous meningitis become apparent. 
Although stroptomyciu has given us some hope in the treatment of tubereulous 
meningitis, much is yet to be desired toward complete I'eeovery from this 
disease. 

In general, the object of treatment is to’ give large doses of streptomycin 
and thus maintain a high blood level so that the local concentratloirs of the drug 
remain high. 

In adults the intramuscular administration of 1.0 6m. of the drug at six- 
hour intervals is ordinarily adequate for most infections. This amounts to 4 
Om. per day. Larger doses are sometimes necessary, and up to 8 Gm. may be 
used if necessary. Infants and children require smaller doses — 30 to 75 mg. 
per pound or 0.25 to 2.0 Gm. daily arc adequate. 

Intramuscular injection is the parenteral metliod of choice. In some cases 

intrathecal administration has been used to supplement the intramuscular route. 

Intrathecal doses should he smaller, and 25 mg. a day have been reported in 

infants without serious effect. Injections of more than 50 mg., however, may 

l)roduec signs of meningeal irritation since there is a chemical iiritation giving 

rise to arachnoiditis. 

£ 

The use of streptomycin is not without danger and toxic effects. Local 
reactions are common and consist of pain and induration at the site of injection. 
This is a minor reaction and can be lessened by giving procaine simultaneously. 
Constitutional reactions are varied and arc more severe. Headache, nausea and 
vomiting, and flushing of the skin have been reported. These may be due to 
inqniritics in the drag. Skin lesions vary from erythematous to hemorrhagic, 
urticarial to maeulopapular. An interesting finding is eosinophilia with or 
without a skin rash. 

The most important reaction is the disturbance of function of the eighth 
nerve, which probably repre.sents a neurotoxie action of a selective nature 'rhe 
distuvhanco is both vestibular and cochlear. Vertigo is prominent, and the 
Komhevg test is positive in most patients. This disorder seems irrcvemihle but 
patients soon oonipensate for tlic defect In- oti.er postural mechanisms .so’that 
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symptoms are alleviated after a month or so. Deafness also occurs due to coch- 
lear damage. Tinnitus generally precedes the deafness, which may be temporary 
or pemanent. Cases have lieen reported in which hearing returned following 
cessation of therapy, only to liecome impaired again ivhen streptomycin was 
rcinstituted. 

At the present time, there are six additional patients being treated for 
tuberculous meningitis in this hospital. One has an additional bone involve- 
ment and cold absce.ss and is just about holding his own. The remaining five 
patients are improving clinically much as in our earlier cases. 

SUAIAI.ARA' 

Tlic ease histories of nine patients ill with tuberculous meningitis and 
treated with streptomycin have been reviewed. In two, temporary clinical 
re.sponsc was obtained. 
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THE BIPORTANCE OP PEDIATRIC AKD SURGICAL CARE IN THE 
PREVENTION OF SELECTIVE SERVICE REJECTIONS 

William H. Davis, Jk., SI.D., xVND Jay JI. Akena, M.D. 

DurhxVM, N. C. 

A RECENT study by Dr. I, G. Greer of five large white orphanages in North 
Carolina (Presbyterian Orphans’ Home, IMethodist Children’s Home, 
IMethodist Orphanage, Oxford JIasonic Orplianage, and Baptist Orphanage) 
showed that 1,138 men and women who grew up in these institutions ivere accepted 
by the anned .sei vices and only sixteen or 1.4 per cent were rc.iccted. The 
national percentage of rejection for white men who had not previousl.^ been 
examined was 36.1. h^or the same group in North Carolina as a wliole the per- 
centage was 44.6. 

It is possible tliat the high North Carolina rejection ratio ivas due to the 
fact that the State had the highe.st rate of volunteers— many youth-s who believed 
that they could pass the physical examination did not wait for the draft. As a 
result, many of the Selective Service registrants in North Carolina were physi- 
cally unfit. It also is possible that the low percentage of orphanage rejections 
was partially due to the fact that some orphans with irremediable defects were 
not accepted by the orphanages and were sent to special hospitals. However, 
even with this correction the conclnsion is inescapable that the good pediati-ic 
care, periodic examinations, the correction of lemediahle defects, and the bal- 
anced diets which the oi’phans received were responsible for their health. The 
reports from the National Headquarters of the Selective Service Sy.steni"’ ^ liave 
therefore been analyzed, in order to deteimine the conditions and defects which 
could have been corrected by competent pediati'ie and surgical care during in- 
fancy and childhood so that the incidence of Selective Sendee rejections could 
have been reduced. 

Musculoskeletal abnormalities were the leading cause of rejection in white 
registrants, accounting for 8 per cent, and ranked second in Negroes, represent- 
ing 4.3 per cent. Deformities resulting from i-iekets are preventable in infants 
by adetpiate diets and early administration of cod liver oil. Such deformities 
as genu varum, valgum, and reeurvatum can he corrected by orthopedic surger.v. 
Abnormalities of the spine, which include scoliosis, lordosis, and kypho.sis, are 
often corrected early in life by e.xerci.ses. Arthritis, ankylosis, and atrophy may 
be arrested before disabling deformities can result by early definitive treatment'. 
Torticollis and the residuals of osteomyeliti.s can be coi-reeted by specific ortho- 
pedic surgeiy. 

The incidence of hernias was found to be the .second cause of rejection in 
whites (6.3 per cent) and third in Negroes (3.2 per cent). It is well known 
tliat some inguinal and femoral hcjni.as in infants disappear spontaneomsly and 
'”Ev be reduced easily. Surgical treatment results in a good prognosis if the 

cm.,, T’nivor.,ity School of Me, Heine and Duke Ho.s- 
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operation is deferred until the a"o of 2 yeai-s. Strapping rvith adhesive tape is 
usually sufficient for umbilical hernias in infants, although if they are very 
extensive an operation may he necessary. 

Conditions classified as neurological included residuals of iioliomyelitis, 
chorea, enuresis, and epilepsj’. This gi’oup ranked third in whites and fifth in 
Negroes as cause for rejection which could have been corrected. Obviously, 
individuals afflicted by residuals of poliomyelitis cannot be completely rehabili- 
tated by corrective orthopedic surgery, but many can be restored to functional 
activity. The incidence of poliomyelitis during epidemics can be lowered by de- 
laying elective tonsillectomies and adenoidectomies. Certainly little can be done 
preventively for congenital and Huntington’s chorea. In children, enuresis is 
often due to poor habit-training. Idiopathic epilepsy, although not preventable, 
can usually be controlled by proper medication. 

Eye defects were the fourth most frequent cause of rejection in whites and 
eighth in Negroes. Errors of refraction, such as astigmatism, hyperopia, and 
myopia, require early expert ophthalmic care and refraction. Deformities such 
as ptosis of the eyelid, ectropion, entropion, dacryocystitis, pterygium, and 
strabismus can also be corrected by ophthalmologic surgery. Insufficient or poor 
lighting is responsible for many cases of asthenopia. Prompt consultation by an 
ophthalmologist after diagnosis will prevent more serious defects. 

Conditions of the ears ranked fifth as a cause for rejection in white regis- 
trants. Otitis media and complications such as mastoiditis, brain abscesses, and 
lateral sinus thrombosis have become much less a problem with sulfonamide and 
penicillin therapy. Children with frequent upper respiratory infections and 
otitis media can be aided immeasurably b.v adenoideetomy and tonsillectomy. 

Tuberculosis ranked sixth in whites and seventh in Negroes as a preventable 
cause for rejection. Routine tuberculm tests and x-rays of positive reactors are 
more valuable aids in the detection of tuberculosis than are pliA-sical examina- 
tions. The early recognition of aetii'e pulmonary tuberculosis and isolation ivith 
treatment Avill reduce the incidence of tubei’culosis. The importance of pasteuri- 
zation for the pi'evention of milk-borne infections is well recognized. The house- 
hold use of raw milk, however, by supposedly educated parents is not uncommon. 

Other lung conditions in Avhites ranked seventh as a preventable cause of 
rejection. The prevention of bronchitis, bronchiectasis, lung abscess, and em- 
pyema can be accomplished by the early use of sulfonamides and penicillin, by 
early and adequate treatment of dental caries, and by the avoidance of nose and 
throat operations Avliile pyorrhea, stomatitis, or upper respiratoiy infections arc 
present. The prophylactic use of ai-sphenamine Avhen foreign bodies are removed 
from the hronehi may prevent spirochetal abscesses. The early treatment of 
sinusitis, allergy, and atelectasis, and the removal of diseased tomsils and adenoids 
will aid in the prevention of lung conditions. 

Being underweight or ovenveight Avas the eighth cause of rejection in Avhite 
registrants. Adequate diet is e.ssential for good nutrition. The population at 
large should he educated in regard to adequate and Avell-balaneed diets. This 
type of education is noAv being carried out by A-arious government agencies and 
life insurance eompanies through the pre.ss, radio, and magazines. Children 



RAYIS AND ARENA : PREVENTING SEEECTIVE SERVICE REJECTIONS 


87 


after the age of 3 years should be taught to stand, walk, and sit properly. If 
every child, as early as possible, is given “setting-up” exercises and is frequently 
instructed in good body mechanics, growth and weii-being usually will be satis- 
factory, and postural deformities, failure to gain weight, and lack of vigor 
generally will be avoided. Corrective exercises in a gjrmnasium may be needed 
for those who have a poor body-mechanies. Such a program should be carried 
out in the schools. 

Conditions of the abdominal viscera ranked ninth in the causes of rejection 
of white registrants. In this group, chronic appendicitis and peptic ulcer with 
their complications were frequently found. Peptic ulcers, which are rare in 
children, usually are controlled by conservative therapy, although surgical treat- 
ment may be necessary in those eases that fail to respond. Appendectomy in 
children is attended with a low mortality rate if performed within twenty-four 
to thirty-six hours after appearance of the initial symptoms. Since the diag- 
nosis of appendicitis in children is often difficult, all patients with signs and 
symptoms of acute appendicitis should receive the benefit of the doubt and be 
operated upon. Older children and adults with recurrent attacks of appendicitis 
should have their appendices removed. 

Syphilis in Negroes accounted for 20.5 per cent of the preventable rejec- 
tions, being the leading cause in that race. Ignorance, poverty, and indifference 
are the main factors responsible for this high incidence. Routine serologic tests 
on all parturient women and on all infants, and recognition of syphilitic stig- 
mata should result in a decrease of congenital syphilis. 

The obvious neglect of dental care is evidenced by the high incidence of 
teeth defects. An adequate vitamin diet, regular brushing of the teeth, and 
visits to the dentist are essential for healthy teeth. In addition to vitamins, the 
child ’s diet .should contain at least 1 Gm. each of calcium and phosphorus daily. 
The deciduous teeth should be preserved in good condition as long as possible 
since their earlj" loss may be responsible for faulty alignment of the permanent 
teeth, and caries. 

Deformities of the feet ranked sixth in Negroes and tenth in whites. Most 
types of clubfeet respond well to orthopedic treatment if treated early. Pes 
planus can usually be corrected early by proper foot exercises. Callosity, corns, 
Ininions, and hallus valgus can be prevented by instruction as to properly fitting 
and constructed shoes. 

Skin defects were especially prominent in the white registrants. Acne 
vulgaris, if seen early between the ages of 8 to 12 years, during the “blackhead’' 
stage, can be controlled in over 80 per cent of adolescents by keeping the skin 
drj and rather chapped, and by the use of mild and later stronger soaps and of 
lotio alba of increasing strength. Dietary therapy may be beneficial Fuimus 
conditions, especially of the feet, are controllable by keeping the feet drv mid 
using fungicidal powder or ointment. The underi 3 -ing .sensitivity producino' 
eczema at present cannot be prevented, but eczematous children should be priT 
tocted against infections and extreme cold, and should not be given eg-s serum 
or vaccines unless absolutely necessary and then only udth extreme caution! 
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Furunculosis can be prevented by cleanliness of the skin and tlie immediate ap- 
plication of an antiseptic solution to abrasions. Children should be taught that 
aliscesses should not be squeezed. High vitamin diet and injections of autogenous 
vaccines or staphylococcus toxoid may also be useful. Personal cleanliness is 
probaldy the best iireventive measure for impetigo, scabies, or pediculosis. 

Among the ivhite registrants, nasal defects were veiy frequent, septal devia- 
tion and hypertrophv of the turbinates being commonly found. Unless the ob- 
struction requires immediate attention, it should be corrected surgically in chil- 
dren after the age of 6 years. Nasal polyps should be removed surgicallj^ if they 
are producing symptoms. Sinusitis occurs more frequently in children who are 
allergic or who hai-e frequent upper respiratory infections, and usually requires 
radical treatment to prevent bronchiectasis. If the sinusitis is due to allergy, 
the patient should be desensitized to the offending protein. Occasionally the 
reverse is true and allergic conditions are caused by chronic sinusitis ; the symp- 
toms disappear after the sinuses have been drained. 

Throat conditions were among the leading causes of rejection. Of this 
group, tonsillitis and pharyngitis had the highest rate. Indhdduals who are 
more susceptible to tonsillitis and pharyngitis should avoid exposure to people 
infected with colds, since colds precede more severe infections of the rhino- 
pharynx.^ If children who have “just a slight cold’’ were urged to stay home 
from school and were kept in bed at the onset of illness, recovery would be more 
rapid and contact cases avoided. Susceiitibilit}- to colds would be reduced if the 
hiunidity in the home and classroom were increased. Approximately 20 per cent 
of children after the age of 3 or 4 years should have their tonsils and adenoids 
removed, especially those who have had repeated respiratory infections with 
])ci‘si.stent cervical adenopathy, maikedly enlarged tonsils with obstructive S3'mp- 
toms, chronic otitis media, rheumatic fever, acute glomerulonephritis (following 
tonsillitis), and childhood tuberculosis, and those who are diphtheria carriers; 
at least 50 per cent of this group are benefited. Remo%’al of adenoids is indicated 
in infants who have nasal obstructions, chronic otitis media, or sinusitis. 

Varicoceles, hj'droceles, and hematoceles are rare in children. If present in 
infants, hj-drocele usuallj' disappears before the age of 2 j'ears without treatment. 
Scrotal suspensories, aspiration, or injection ma.y be advisable. Occasional!}' 
surgical treatment is required. For the prevention of balanitis, paraphimosis, 
and phimosis, cleanliness of the penis is essential, and circumcision should be 
done if the foreskin is redundant or difficult to retract. Chordee should be re- 
paired surgicall.v at the age of 3 j'ears, and jjlastic surgerv for h.viiospadias and 
epispadia should be done at 6 to S yearn of age. 

Gonorrhea and other venereal diseases were prevalent in Negroes, being the 
eighth leading cause of rejection. Prevention in adults can be accomplished in 
great part by ])roper sex instruction of children, preferabl.v in the home, and bv 
educational measures as carried out in the armed forces. 

Last but not least, it is likely that the quiet, regimented life which the 
orphans had led, in spite or becau.se of its obvious lack of parenteral attention, 
was an important factor in their low percentage of rejections becau.se 32 per 
cent of all Selective Service rejections were due to neuropsi-chiatric disordem.^ 
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CONCLUSION 

At risk of carefully delineating the obvious, to quote William -James, better 
pediatric and surgical care might have decreased the incidence of Selective 
Sendee rejections. An analysis of the reports of Selective Service shows that 
many of the causes of re.ieetions might have been prevented or corrected during 
infancy and childhood. Lack of pediatric care is mainly due to ignorance on 
the part of parents who rarely think in terms of prevention liut call for medical 
aid only when the child is ill. 

The purpose of this paper is to emphasize the need for better pediatric 
care, and to discover why the Selective Service rejection rate of the graduates of 
the North Carolina orphanages was so much lower (1.4 per cent) than that for 
the State (44.6 per cent) . 

Addendum 

Dr. Maurice H. Friedman, speaking at the third annual meeting of the National Confer- 
ence on Rural Healtli held in Chicago in February, 19-18, reported the follow-ing conclusions; 

1. There was no significant difference in the per cent of rural and urban youth selected 
for the armed service. Actualiy the data show more rural white men were accepted for service 
than urban white men. 

2. The percentage of Negroes accepted for service was far less. Over two-thirds of 
Negro rejections were accounted for by syphilis, educational and mental deficiency, and 
mental disease. 

3. Detailed c.Namination of all recorded defects in Illinois, Indiana, and Iowa shows no 
significant differences between the rural and urban populations, even though the cream of the 
farm youth was kept on the farms by priorities and never appeared for examination. 

4. This does not entitle us to conclude that the health of the farm youth is as good as 
the health of the urban youth. On the basis of the Selective Service statistics we cannot drgw 
any inferences as to the health of the farm youth since these statistics are not a reliable 
guide to the healtli of a community. 

5. Conclusions regarding the medical care of a communitj- cannot be drawn even when 
the “health” of a community is reliably and accurately measured, for medical care is only, 
one of many factors wliicb determine community health. 

6. With respect to many diseases, socioeconomic factors, such as geography, density of 
population, liousing. race, and ethnic or cultural background, are of more importance than 
the availability of medical care. 
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PRECOCIOUS PUBERTY WITHOUT A DEMONSTRABLE TUMOR 

W. C. CooKSTON, Jr., M.D. 

Moxroe, La. 

P RECOCIOUS puberty was once thought to be due entirety to a disturbance 
of one of the endocrine glands and most often to a tumor of one of these 
glands. Cases have been recorded of sexual precocity caused by granulosa cell 
tumor of the ovary,' adrenal tumor or hyperfunction,= testicular tumoi’s, central 
nervous system lesions, especially midbrain neoplasms, and more rarety tumors 
of the pituitary and pineal glands.^ 

Xovak has reported a group of cases of a type of precocious puberty which 
lie says is the most common of all, the constitutional type. The etiolog}'^ is un- 
known, but it is postulated to be due to an abnormal genetic factor. It is his 
ojunion that children with constitutional precocity develop a perfectly normal 
puberal i)lienomenon at an abnormally early age, skipping the childhood period 
between infancy and adolescence. 

Tlio clinical picture of female children of this group is that of a child who 
is larger than her chronological age, has varying degrees of development of 
the secondary sexual characteristics, and has an adult type of reproductive or- 
gans with a regular menstrual period. Even ovulation occurs in this group.^ 

It was felt that the following ease most probably fits in this categorj’'. 

CASE REPORT 

A. L. K., a 3-year-old Negro girl, was admitted to the Jeiferson-Hillman 
llos]iitals on Feb. 6, 1946. The child’s mother stated the child’s breasts had 
l)ecn abnormally large at birth and had continued to grow slowly, and by the 
time she was 9 months old they were definitel.v enlarged. There had never 
been a discharge from the nipples. Shoi’tly before her fii’st birthday she began 
^to pa.ss some dark brown material per vagina. The material was described as 
being about the same color and consistency as floor wax. From this time on 
she liegan to have siich periods regularly every twenty-eight to thirtj^ days. 
This type of period continued for about one year, and then the character of 
the flow changed to what the mother described as, “Loolcs like what I pass 
during my period.” The periods lasted three days, the amount of flow being 
approximately the same each day. During the periods the mother -would put a 
diaper on the eliild, and by evening the diaper would be well soiled. On admis- 
sion the child was having a period, and her panties had eighteen to twenty 
drops of blood on them, covering most of the bottom of the underwear. 

She was the first child, being delivered in this hospital without difficulty. 
Tlicre were no complications in the eai’ly postnatal pei-iod. She had had none of 
the childhood diseases and no serious illne.ssc-s or operations. 

The developmental history was noi-mal. 

So far as the mother loiew the child was not aware of her condition and 
exhibited no libido. 

Physical Examination . — The blood pres.sure was 92/54, tempoi-ature 99° 
F., respirations 22, pulse S4. 

The child was 43 inches tall and weighed 45 pounds. The general physical 
development appeared to be that of a child abovit two to two and a half years 
older than the patient's stated age. The general body contour was that. of post- 
puberty, 
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No abuormalities of the head or skuIJ were noted. The eyes and eye grounds 
were normal. There was slightly more liair on the face than is nsnal for the 
a"e. She had a full complement of deciduous teeth. Nothing of note was found 
in the examination of the ears, nose, and throat or of the neck. t ? 

The breasts were fully developed. There seemed to be slightly less ductal 
tissue than in an adult breast of the same size. No nipple secretion was noted. 

a.ii-61 lxG3ivtj "wcrc not rGTn<ii’ivfi]3lc* Tlic fLouoniGn. was licit, xvo 
organs or masses were palpated. A large umbilical hernia was present. 



JiL: 


Pis. 1.— Three-year-oia Negro girl showing sexual preeocits-. Note absence of pubic hair. 


MU genitalia, a very slight amount of pubic hair was found, 

the laina majora and minora were well developed. The introitus easily ad- 
imttcd one finger. Vaginal rugae, typical of those of an adult, were seen. The 
clitoris was not enlarged. The uterus was enlarged to the size of that of an 
adult and occupied a posterior position. The right ovary could he felt and 
measured about 2 by 3 cm. 

TJie extremities were not remarkable, except that the fat distribution and 
sliape were those of adolescence. 


J^ahoraiory Dafa.— The blood picture was within normal limits. Urine 
1 tests were negative. In a twenty-four hour urine sample, 

wore I wr’"-' units of gonadotropic hormone 

%NC1C cxeietcd. Thc.se amounts arc within normal limits for the ao-c." 


92 


THE JOURNAL OF PEDIATRICS 


Anteroposterior and lateral views of tlie skull showed no abnormalities. 
The bone age was found to be that of an 8-year-old. The long bones appeared 
normal. 

The patient had an I.Q. of 85 to 100 and a mental age of 31/2 to 4 real’s. 

About ten days after the last menstrual period, a cervical and vaginal 
smear was made and stained. It was found to contain stratified squamous epi- 
thelium, similar to that found in adults showing estrogenic acti\’ity. 

Twenty-five days after the beginning of the last menstrual period, under 
general anesthesia, a pelvic examination was done. Findings were essentially 
the same as on admission. At this time a dilatation and curettage were done. 
The pathologic report was; “Two to three cubic centimeters of soft, grayish 
brown endometrial scraping submitted. The endometrium is composed of numer- 
ous glands, which are fairly large and dilated in some areas. The epithelium 
is tall with basall.v placed nuclei. There are no secretory vacuoles present. The 
stroma is dense. Impression is that the endometrium is in a proliferative 
phase.” 

Since it is known that a very small tumor of the ovary can produce such 
a picture, and due to the fact that the uterine scrapings did not show ovulation, 
it was felt that a laparotomy was justified to search for an ovarian tumor. 

On March 12, 1946, under ether anesthesia, a low midline incision was 
made and the pelvis explored. The right ovary was partial!}’ resected, removing 
an old retention cyst. The left ovary was normal except for a few small cysts, 
which were punctured with a needle. An appendectomy was done and the 
abdomen closed. The pelvic organs were said to be the size of those of a 15- 
year-old girl. 

The pathologic report on the ovarian tissue was: “The specimen is a por- 
tion of an oval’}’ which consists of essentially a thin-walled cyst covered with 
white tissue. The lumen is empty, and the wall is red. A question of lutein was 
present at operation; however, nothing suggesting lutein tissue is present in the 
gross specimen. On microscopic examination, the ovary contains many pri- 
mordial follicles and one ripening Graafian follicle. There is a small proliferous 
cyst. Nowhere in the section is there anything suggesting lutein tissue.” 

The patient made an uneventful reeovei’}’. After explaining her condition 
to Ihe mother, the patient was discharged to the outpatient clinic. 

Since then she has been seen twice. She has gained 2 pounds, and her 
menstrual periods have increased to four days. The amount of flow has also 
increased. Other attempts to admit the child for endometrial scrapings to look 
for definite evidence of o’S’ulation have failed since she would not re-enter the 
hospital. 

SUMMARY 

A case of precocious puberty has been presented. It is felt that this case 
probably should be classified as the constitutional type of Novak, although defi- 
nite proof of ovulation was not obtained. 
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URETHRAL BLEEDING IN MEASLES 

J. Robert Rixker, !M.D. 

Augusta, Ga. 

A 7-YEAR-OLD girl in the third day of the eruptive stage of rubeola began 
to bleed from the vulva. The mother applied sanitary pads, tlu’ee of 
which had become saturated with blood before the child was examined by a 
physician. Inspection revealed a large, firm blood clot distending the urethral 
meatus. Some blood was seen oozing around the clot, and she wa.s able to 
void around it. The clot was grasped with a forceps and part of it broke 
off; the remaining portion seemed to be adherent to the urethral wall above. 
It was not disturbed further, and there was no more bleeding. The appearance 
of the lesion suggested a bleeding polyp or some type of urethral tumor, which 
would be a rare lesion in a child this age. One of the country’s outstanding 
urologists happened to pay me a visit at this time, and because the ease was un- 
usual he kindly consented to see the patient with me. He, too, thought she 
probably had a pre-existing lesion in the urethra, and we decided that she 
should be examined after she recovered from the measles, and if a polyp or 
tumor was present, it should be treated accordingly. The child was examined 
two weeks later, and the area was entirely healed. The attack of measles seemed 
to be very ordinary in other respects and there was no other bleeding. 

I have been unable to find a reference regarding bleeding from the urethra 
in measles, though hemorrhage from the mucous membranes, mouth, nose, and 
intestinal tract is known to occur.' In conversing with pediatricians, I have 
been unable to find one whose experience has included a patient with such a 
complication. 
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HYPERTROPHIC PYLORIC STExYOSIS IN A NEWBORN INFANT 

CoRKEUUS S. JIeeker, M.D.. and R. Robert DeNicola, JI.T). 
Richland, Wash. 

T his is a case report of hypertrophic pyloric stenosis in a newborn infant. 

SjTnptoms of obstruction of increasing severitj- developed on the second day 
of life. The infant was successfully relieved by the Fredet-Rammstedt operation 
on the fourth day of life. After a difficult postoperative period, growth and 
development continued in the u.sual fashion. 

CASE REPORT 

Hintory. — C. D., a white infant girl, weighing S pounds, 3 ounces, was de- 
livered at tei-m of a mother 41 years of age, para iii, on Dec. 12, 1947, after 
a four-hour labor. Spontaneous cry and respirations were vigorous. The father, 
46 j-ears old, and three other children, a son 24 years, a daughter 11 j^ears, and 
a son 5 years of age. were living and well. The daughter was a feeding problem 
from liirth. It was necessary to give her drops of atropine before each feeding 
for the first six weeks of life to prevent vomiting. , 

Clinical Examination . — The infant was seen the morning of Dec. 13, 1947, 
by the pediatrician on duty, and appeai-ed normal on physical examination. 
There was no evidence of intracranial injury. 

At 12 houi-s of age, 5 per cent glucose water was offered by mouth every 
four hours. At 24 liours, ward evaporated milk formula was offered every 
four hours. On Dec. 14, thirty-six hours after liirtli, the first afternoon feeding 
was forcefully ejected through the nose and mouth in projectile fashion fifteen 
minutes after the end of the mu’sing period. The infant was again placed on 
5 per cent glucose water feedings. These were partially returned Avith retching, 
along with thick, viscid mucus. No bile staining occurred. The infant u'as 
passing small quantities of urine and meconial stool at four- to six-hour inter- 
vals. The left upper quadrant was moderately distended. There was audible 
borboiygmus in the small intestine, and the infant passed flatus during the 
examination. Digital examination of the rectum was normal. Atropine sulfate 
solution (1:1,000), increasing from one to three drops, Avas administered before 
feedings. Foi’mula Avas thickened AA’ith cereal. Twenty cubic centimeters of 
isotonic saline Avere given subcutaneously every three hours. 

The child improved and all feedings Avere partially retained for tAvo days, 
and then forceful, complete return of feedings began fifteen minutes after the}' 
Avere taken. The Aveight at this time aa'os 7 pounds, 9 ounces. The evening 
nurse had reported a small quantity of milk stool in the last meconial boAvel 
movement. IVIUd icterus neonatorum had developed. There Avas a high-pitched, 
agonized cry of pain at frequent interA’als. The eyelids were quite edematous. 
Inspiratoiy rales could be heard at the right base posteriorly and in the left 
axilla. The cord had dropped off, leaving a slightly infected, moist stump. The 
liver Avas 4 cm. beloAv the costal margin in the midclavicular line. There AA'as 
marked distention of the left upper quadrant. No Avaves coifld be made out. 
Attempts to palpate a pyloric tumor during nursing and after vomiting were 
unsuccessful. 

Laboratoiy data : hemoglobin 14.0 Gm., red blood cell count 5.17 million, 
white blood cell count 14,400 Avith 53 per cent polymorphonAiclears, 36 per cent 
lymphocytes, S per cent myelocytes. 3 per cent eosinophiles. Thei-e aa’os no 
growth in the blood or in catheterized iirine cultures. The urinalysis Avas normal. 

The infant Avas given 20 e.c. of Lipiodol by nipple, and fluoroseoped. The 
oil encountered difficulty pa.ssing the cardiac sphincter but did go through finally 

From tlie pe<liatric ami sursical ponicc.s of ICadIcc Hospital. Richland. AA'asli. 
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MEKKEK ANU DE NICOEA 


in sciuirts By change of position and abdominal massage, a small drop 

o£ oil Avas\iilked through a string-sized pyloric pro- 

tPn ieinnum There was a lemon-shaped shadow on the him with a mppie pio 
Son iutofte pylorns. The thrce-honi' Blm demmstvatel consKta-aWo rcton- 
tion with a little oil in the small intestinal loops (big. 1). 

Biagnosis.-~k diagnosis of pyloric obstruction with stenosis was made, and 
an exploratorj' laparotomy was advised. 



l''iK 1 — Roentgenogram taken preoperatively showing retention of Lipiodol in stomacii and 

nipple-Uke projection at pylorus 


Operative Note . — The infant was taken to the operating room in good con- 
dition, and an infusion of 5 per cent glucose in saline was started. Open drop 
ether anesthesia was administered. A high, vertical, right rectus-splitting in- 
cision was made. There was no free fluid in the abdomen. The stomach was 
moderately dilated, and the pylorus contained a definite lemon yellow tumor 
approximately 2.0 cm. long, of almost cartilaginous consistency. No other ab- 
normalities were found. The serosa was opened by sharp dissection over the en- 
tire length of the tumor, and the underlying muscle was separated to the mucosa. 
There was slight oozing but no free bleeding. At the completion of the Fredet- 
Rammstedt procedure, tlie pylorie mucosa was seen to pout up into the muscular 
defect, afl'ordiug relief of the previous okstruction. 


Postoperative Ctinkal Course.— The infant was retnrired to the ward in 
good condition with a Wangemstecn suction in place and the remainder of 100 
c.c. of whole cilraj.cd blood nm in by slow drip. Suction was discontinued 
the next day and 5 to 10 c.c. feedings of 5 per cent glucose water were offered 
by dropper every two hours. During the next two clays the infant partially 
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or completely regurgitated feedings by mouth, usually quite promptly after 
being fed. On Decemlier 19, two days later, the infant was again fluoroscoped 
and offered 20 c.c. of Lipiodol by ni])ple. There was marked cardiospasm and 
some dilatation of the esophagus. This spasm was dilated ivith a gavage tube. 
Oil promptly passed on through into the intestinal tract (Fig. 2). Peristalsis 
and reverse peristalsis from the jejunum on up were extremely active. 



2. — Pos,top«‘iatl\t* lovealmp: pionipt pas^^affc of Lipiodol into small intestine but 

D irtuil letention m esophapus:. 

During the ne.xt four daj-s, hydration, and urinai-y output were maintained 
as indicated with 100 e.c. hypodermoelyses of 5 per cent glucose in distilled 
water or isotonic saline. The infant was given sodium luminal gr. (4 every si.x 
hours by hypodermic injection, and atropine by mouth or by injection to the 
point of intoxication before each feeding. The nui-siug staff fed the infant 
cereal -tliickened formula by Breek feeder or gavage. Repeated regurgitation of 
bile-stained stomach contents continued unabated. 

The wound healed clean and well. On December 23, the first normal-sized, 
.soft .vcllow l) 0 \\cl movement a])pearcd. Thereafter, re.gular movements contin- 
ued which were normal in size and consistency. Clyses were discontinued. 

The infant devclo])cd a tcmperatuie of 101° F. by rectum on December 27. 
Examination revealed a jiurulent na.sal discharge and a slightly infected 
pharvnx. The nose and throat culture grew out Sfaphylococc.^ and 
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Eschcricliia coli bacteria. Thera])y consisted of 10,000 units of ])enicillin every 
three hours for three days, by liypoderniic injection. Recovery from the re- 
spiratory infection was complete. 

Atropine and thickened feedinsrs were discontinued on December 30, and 
the child was placed on an evaporated milk and Karo formula. She was dis- 
charged on Jan. 2, 1948, the seventeenth postoperative day, iveighing 8 pounds, 
7 ounces. The hemoglobin was 16 Gm., the reel blood cell count 5.5 million, the 
white cell count 9,500 with a normal differential. Urinalysis was normal. 

The patient was seen in the outpatient clinic Jan. 7, 1948, at which time 
she weighed 8 pounds, 11 ounces. On February 10, at 9 weeks of age, she 
weighed 11 pounds, 2 ounces, and the length was 23 inches. There had been 
no vomiting. The child’s development was normal. 


DISCU.S.SION 


k 


MacHaffie^ reported a similar case of an infant girl with hypertrophic 
pyloric stenosis who was operated on at 34 hours of age. No other report of 
this condition producing obstniction in the newborn period has been found 
in the literature. Our patient was operated upon with the thought in mind of 
relieving a pyloric obstruction due to congenital stenosis, as a pyloric tumor 
seemed only an academic possibility. 

The etiologj' of hypertrophic pyloric stenosis is not clear. The question 
arises whether the hyperti’ophy of the circular smooth muscle sphincter with 
stenosis precedes or follows pylorospasm. Wallgi'en,- in careful serial x-ray 
studies, concluded it was improper to speak of this condition as “congenital.” 
Donovan® and Ladd and Gross'* mention finding the tumor in premature infants 
and in other infants too early in life for spasm to have caused the hypertrophy. 
Donovan states there is no correlation between the siae of the tumor and the 
age at operation, and makes the point that the variation in the severity and 
the time of onset of the symptoms seems to be due to the amount of pylorospasm 
rather than the size of the tumoiv 

In our patient, the tumor was congenital. The spasm developed on the 
second day of life. It was not amenable to medical care. Obstruction was con- 
firmed by x-ray examination. The postoperative course was jeopardized by 
severe cardiospasm, undoubtedly aggravated liy suction and gavage tubes. It 
is of interest to note that IMacHaffie's patient and our own were female infants 
the third and fourth pregnancies, respectively, and both showed only a disten- 
tion of the left upper (iuadrant, without a wave or tumor demonstrable. The 
postoperative course in both cases was complicated by continued vomitiiio- for 
several days. Our patient’s sister had a milder but possibly similar condition 
relieved by atropine. ’ 

susniARY 


A case of hypertrophic pybne stenosis with obstruction is reported, which 

rS'fou^u/^iarrSf^x^^^^^^ 

The infant was female, the fourth child of middle-aged paiWs, and hS®a fufly 
developed pyloric tumor with cardiospa.sm and pylorospasm of marked decree 
The infant was discharged on the seventeenth postoperative dav, aWe bhth 
Ts’^ct^ subsequent growth and development have been- normal in all 
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THE :\IANAGEj\IEXT of infantile ECZEIIA FEOIM THE 
PEDIATEIC-DEEMATOLOGIC POINT OF VIEW 

A Therapeutic Consideration Based Upon the Pathogenesis 
OF the Dermatoses 

Henry Harris Perlman, ^I.D. 

Philadelphia, Pa. 

T he etiology of eczema in infants and children continues to be slirouded 
in obscurity. With the exception of those few instances in wliieb food 
allergens and inhalants play important etiological roles and in which theii 
elimination solves the problem, the management of eczema is little different 
from what it formerly was. In brief, the therapeiisis of infantile eczema com- 
prises chiefly the use of certain topical remedie.s prescribed in answer to the 
facts observed by the pathologist and clinician and conformable to well-estab- 
lished practices developing from those data. In spite of therapeutic advance, 
no specific remedy for this dennatosis has yet been discovered. 

what is eczema? 

The term eczema has been loosel.v employed to cover a multitude of derma- 
toloiiic entities. Infantile eczema is also used as a .synonjnn for atopic derma- 
titis in infants. “Atojiic” denotes a type of allergic hypersensitivity appear- 
ing in human beings but not in lower animals, and characterized by a strong 
hereditary disposition as shown in the eczema-asthma-liay fever complex. Indi- 
viduals with atopic dermatitis will har’e a familial history of alterg3%- anti- 
bodies can be demonstrated in their senim bj- the Prausnitz-Kiistner passive 
transfer test ; eo.sinophilia is frequentlj' present; and thej^ usuaUv respond posi- 
tivelj' to scratch or intraeutaneous tests hj' an urticarial wheal and flare. In 
older children and adults time atopic dermatitis is Ivnomi bj’ a variety of other 
names: lichen simplex chronicus (Vidal) or neurodermatitis disseminata, the 
late “exudative eczematoid’’ of Eost, the prurigo diathesique of Brocq, and the 
prurigo of Besnier. 

Eczema venenatum or dermatitis venenata is a contact dermatitis and is 
caused b.v maiiA' extrinsic factors including contact Avith chemicals, plants, and 
topical medications. Eczema intertriginosiun (intertriginous eczema, eczema 
intertrigo) is chai-acterized bj' In-pcremia. This condition is loiomi as chafing 
and is frequenth* seen in the groin and axillae and beneath the breasts in 
Avomen. Finalty ive might mention “mj'cotic'’ or “nummular” eczema. 

To the dermatologist, atopic dermatitis is a definite entitj- comprising cer- 
tain well-defined changes in the histopathologic pattern of the shin. The exact 
description of this ]iatIiogcncsis is the best definition of the dermatosis. 

9S 
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PATHOC.KXKSIS OF ATOFIC DKKXlATITIS 

Although from a practical point of view there exist no sharp lines demar- 
cating the various jiliases of eczema one from another, it is periiaps best to 
discuss the various manifestations seriatim in order to understand clearlj^ the 
pathologic changes that take place in tlic corium and in the epidennis. 

All eczemas begin as an erythema. The shock organ in atopic eczema is 
located in the superficial blood vessels (the smaller capillaries and the ai'- 
terioles) in the upper cutis. It is at that point in the dermatologic network 
that the allergen (irritant) exerts its damaging influence and so sets in motion 
a cycle of changes which follow each other in ordered sequence. Histologically 
these changes occur for the most part in the epidermis, but the corium shares 
in them, too. There are several ways in which the highly sensitized skin reacts 
to the allergenic agent. But first, for understanding them, it must be realized 
that in atopic eczema the skin is different from noianal integument in that it is 
predisposed from the time of the infant’s birth to react in a peculiar manner. 
A iai^e percentage of the parents of ecze 2 natous infants, upon being questioned 
as to the existence of an allergy either among the members of the immediate 
family or among closely related persons, admit the existence of the condition 
denominated by Stokes as “the asthma-hay fever-angioneurotic complex.” In 
some studies a positive family history of allergy in as high as 40 to 60 per cent 
of eases has been obtained. Some children may become sensitized by allergens 
during their intrauterine life or during nursing. Eatner and others have 
demonstrated that such sensitization actually does take place through the pla- 
centa and through breast milk. Once an infant has become 'so sensitized, he 
will always react to the presence of the particular allergen l)y a regular train 
of sjTnptoms and signs whenever he comes into contact noth it. 

The clinical picture of eczema is well knomi to all pediatricians.' After 
the initial stage of erythema, there follow, as stages in the dermatosis, edema, 
vesiculation, exudation, and crusting. In favorable cases, healing of the lesions 
is preceded by scale formation. Various stages of the eczematous condition are 
often present together. Relapses are frequently seen even when improvement 
lias progressed to the healing stage; even then late edema and oozing may recur 
In spite of these irregularities, a diagrammatic representation of the progres- 
sive stages of eczema has its use (see Fig. 1). 


The histologic pictirre of eczema in older children and adults is similar to 
that in infants, except that in very young infants the stratum eomeiun is thin 
so that there is lacking the re.sistancc to the edematous fluid furnished bv the 
strongly functioning corneal layer of the older person, with the result' that 
vesiculation and bullous lesions occur much more frequently 

Soon after Ita allcrgenir agent has eKerled its hamfl.1 elteet npon the 
anpevfictal Wood veaaels of the npper eoritm, the capillaries enlarge and fill 
rnth hlood (erythema). The s.mple n.iiamntatoty exndate that rands th«e 
vessela (defense tneehan.sm) eons.sts of small ronnd cells (small hmiphoctte) 
iuul wandering eonnective tissue cells (histioevtesl Aftsov fi, J’mpnoe 3 tes) 

to the vc.ssels, an outpouring of scnmi takes S’ PWJ’ insult 

1 K 01 scnmi takes place sufficient to invade the 
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epidermis. Clinically this constitnt&s the stage of edema. Histologically the 
edema is of the interstitial type — that is, the prickle cells are not themselves 
particularly “ivater-logged ” Init the interstices of the cells, especially the 
spaces between the prickle cells, those little “bridges” connecting one prickle 
cell with another, become the chief site of the edematous change. Varying 
degrees of edema, dependent upon the mildness or severity of the eczema, can 
be seen. Thus, in comparatively mild eases the contour of the epidermis is 
fairlj' well retained, and its staining property is only slightly alfected. On the 
otlier hand, in moderately severe or severe cases of eczema, the prickle cells 
and their staining property- are altered (light staining). This alteration, called 
spongiosis, may lead to the rupture of the pricldes. When, in turn, these rup- 
tures become confluent, the result is a vesicle or a series of vesicles. Increased 
serum to the epidermis means increased nourishment, and the result is the 
hypertrophy of the prickle cell layer, an acanthosis. Happih' the pathologic 
process in eczema is reversible, so that under conditions of adequate therapy 
the edema may be made to subside, with restoration of the normal skin follow- 
ing in course. To avoid deep scratching and infection I restrict the motion of 
the hands by splints and other similar devices. 



DRY UP TO 
F0R,M CRUSTS 

Kig;. 1. — Sclicmatic repre.st'ntation of the stages of eczema. (After MacICenna,. R. M. R- 
Diseases of tlie Skin. ed. *1. Ix>ndon. 1937, Bailliere, Tindall & Cox.) 

CIjASSIFICATIOX 

There are many classifications of eczema in infants and children, several of 
which arc confusing. Perhaps the classification of Sulzberger is best from a 
combined pediatric and dermatologic practical viewpoint. SulzbergeH points 
out that “Proper classification is important since it determines the therapeutic 
approach, the prognosis and the proper prophylactic measures.” 

I have proposed the following classification of eczema in infants and chil- 
dren, which seems of practical u.sefulness inasmuch as it indicates the di.stribu- 
lion of the lesions under the atopic type. 

Atopic Dcnnaiiiis^ (Infants Under 2 Years) 

1. The usual areas: ^Mostly the antecubital and popliteal regions, both sides 
of the face, and forehead. A single area may bo involved or all three regions 


•This type of cezoma may bn proendod by the sehorrliclc variety. 
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may be affected at the same time. This disseminated variety is similai' to the 
lichen ehronicus simplex eircnmseviptns of Vidal (circumscribed neuroder- 
matitis) in the cla.ssificalion given by Sulzberger. (See Fig. 2.) 

2. The inverae type: The le.sions occur upon the extensor surfaces of the 
elbows and the adjoining surfaces of tlie skin. The extensors of the thighs and 
legs are .similarly affected- The face may share in the process. (See Fig. 3.) 

3. The combined types; Any part of the body may be involved: i.c., the 
antecubital and popliteal areas with indurated, and lichenified plaques upon 
the face, chest, buttocks, and clsewlvere. This variety of eczema is synonymous 
with the lichen elu’onieus dissemijiatus of Vidal and is the type designated as 
atopic dermatitis by Coca and Sulzberger. (See Fig. 3.) 



, 1 — The usual type of atopic dermatitis male infant aged 7 months. Note the sharp- 

infiltrated plaques upon both cheeks, which consist of erj’thema, papules and 
papulovesicles. Many of the latter lesions have been denuded due to scratching. A number 
2^ “^screte papules and scratch marks are also seen upon the chin. Similar lesions were 
upon the antecubital and popliteal areas. The phtient represents the so-called 
of K ®^^se * ; considerable "oozing” of the lesions was present at this time. A positive history 
asthma was elicited m the father. The mother has hay fever. (Courtesy of the 
•^Kin and Cancer Unit of the New York Post-Oraduate Medical School and Hospital, New York.) 


THERAPEUTIC INDICATIONS 

1. Resi . — Physiologic rest is always important for the welfare of infant.s, 
but it is even more important for the infant victims of eczema because of their 
greater losses of energy owing to restlessness, constant crying, and refusal of 
nourishment. It may be achieved by several means — meclianical, by splinting 
and other devices, and medicinal, both topical and internal. 

Among topical remedies, the colloidal bath in the form of starch, oatmeal, 
or bran bath is valuable since it serves to allay acute erythema and itching. Ac- 
cordingly, beeanse of gratifying results, I have made it a rule to instruct motbens 
m the routine of the starch bath in all cases of eczema. For a pi-oper prepara- 
tion. (he corn starch (Argo or Linit, which are already hvdrolized. will sem-et 
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should be mixed udlh water and stirred with a spoon or a wooden stick until 
the mixture is milky white; and then added to the bathtub of water. Ordinary 
starch should be prepared as just described and then transferred to a pot over 
low heat and stirred until it assumes the appearance of ground glass. Then after 
the paste has cooled, a portion of it is to be applied gently to the infant’s sldn 
while the remainder is to be added to a tub of water in which tliejnfant is to bo 
immersed. There the child may remain for five minutes, provided that the room 
is sufficiently warm. Then the sldn may be gentty wiped and patted and dried 
with a soft towel, but under no circumstances must it be rubbed. Such a bath 
may be employed every day or eveiy second day in cool .weather, several times a 
day in warm weather. To finish off, a fine talc (unscented) may be used to dust 
the skin. Talcum powder containing zinc stearate should be avoided. 



Fig. 3. — Atopic dermatitis. The so-called “combined type." The patient is a boy aged 5% 
years and sho\s's in addition to lichcnification, induration, denuded papules and crusts upon the 
usual areas (face, necK, antccubital and popliteal regions), similar lesions upon the extensors 
of the upper and louer extremities, representing the “inverse typo" of atopic dermatitis. Dura- 
tion one year. (Atopic dermatitis may involve any part of the body,) A positive history of 
allcr^* was obtained in the father, (Courtesj’ of the Skin and Cancer Unit of the New York 
Post-uraduatc ^^edlcal School and Hospital, New York.) 

A kaolin bath is soothing to a liiglily inflamed sldn. Kaolin {Kaolimim, 
N.F.) is a native hydrated aluminum silicate, powdered and freed from gritt}^ 
particles by elutriation. It is closely related to bentonite and is employed in 
pharmacy as a distributing and filtering medium. "Wlien added to warm water 
in the proportion of 14 pound to the bathinette of water (Yi pound to 10 gallons 
of water) it serves as a useful soothing remedy. 
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Sedatives are eei’taiiily itidicaled at aiij’' stage, and the oral bar])iturates are 
the best. I seldom prescribe loss than 0.016 Gm. (gr. Vi) of phcnobarbital sodium 
(soluble phcnobarbital) for very young infants and frequently as much as 0.03 
Gm. (Gr. Vo) for somewhat older infants, to be given every three or four hours 
to produce rest. I have never seen untoward effects from the use of barl)iturates 
when given in the manner described. On the other liand, the opiates should 
never be employed because by the use of tliem tlie pruritus is increased and 
because they are habit forming. 

2. Bmoval of the Offending Allergen.— Although, removal of the offending 
allergen remains the ideal method of achieving the therapeutic result, experi- 
ence has convinced most pediatricians that for the vast majorit 3 ’' of patients that 
method of approach is a waste of time, money, and effort. The scratch test is 
inconstant in its result. In fact, trial of foodstuffs suspected as offenders has 
beeir more successful than the skin test. I believe that more can be learned con- 
cerning the allergen from a careful history than from an occasional positive 
.scratch test. After one jmar of age foods come to play a minor, certainly a les.s 
significant, role in atopic dermatitis. Regarding food allergens, Sulzberger' 
states: “The approach tbrongh the history, the close observations of the effects 
of elimination and re-exposure to certain foods, and the constant awareness that 
a certain few foods are notorious offenders will prove to be more successful, as 
a rule, than reliance on the results of hundreds of cutaneous tests. For although 
results of cutaneous tests are, in infantile eczema, often without clinical sig- 
nificance, even accompanied bj'' specific reagins, conversely, substances that fail 
to elicit cutaneous reactions may nevertheless sometimes be factors in the pro- 
duction of the eruption. ’ ’ 

When food proteins, such as cow’s milk, egg, and wheat, have been found 
definitely to be responsible for atopic dermatitis, then, of course, these should he 
eliminated and replaced in the diet by equally important but nonallergenic foods. 
Fortunately, there is a large number of such substitutional foods upon the 
market, among them goat’s milk, whole and evaporated, evaporated cow’s milk, 
Slull-Soy, Sobee, and hypoallergic milks. 

3. Maintenance of Adequate Nxdrition. — The discussion of diet suggests the 
necessity of at least a reference to the safeguarding of the patient’s nutrition. 
I am convinced that it is unwise to treat an infant suffering from an eczema 
in sucli a way as to endanger by a strict curtailment of foods his general health 
to the point of an impending acidosis and possible loss of weight. No treatment 
.no matter how effective from the dermatologic therapeutic point of view, is justi- 
fied if the health and nutrition of the patient are actually endangered by it 

4. The Use and Ahxise of Therapeutic Topical Remedies.— One of the rea- 
sons why the pediatrician fails to obtain improvement in the atopic eczematous 
infant or child is that remedial agents are too often prescribed without a clear- 
cut indication for their use and witliont regard to the stage of the eczema The" 
key to success in the management of dermatoses in infancy or childhood wi)ether 
they be eczemas or not, is comprehended in the formula: Conservatism and 
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simplicity in topical remedies employed. A considerable part of the dermatolo- 
gist’s practice consists in treating patients whose skin has been traumatized by 
the injudicious use of local remedies often prescribed bj" the general prac- 
titioner. This unhappy state of affairs can be attributed to a large extent to 
the many proprietary preparations high-pressured to the plij’sician. Analyzing 
the composition of many of these proprietaiy ointments and lotions advertised 
for use in eczema, one is amazed at the sti’ength of ingredients dangerous when 
applied to adults and even more so, of coui-se, to infants and children. Good 
dermatology' like all good therapeutics is an art. The skilled dermatologist is 
one who has not only a sound knowledge of the composition of the remedies he 
prescribes but of their correct use, including (of equal impoi’tance) the knowl- 
edge when not to use them at all. The mere oi’dering of a useful remedy indi- 
cated in the course of an atopic dermatitis is not sufficient; further specific in- 
structions must be given the parent as to how to apply the agent and especially 
the proper application of bandages. 

5. The Use of Soap and Water. — I am not convinced that soap and water 
arc irritants to a normal skin although I am convinced that they are bad deter- 
gents for a “sick" skin; and for this reason I feel together with most dermatolo- 
gists that the use of ordinary soap and water are definitely contraindicated as- 
cleansing agents in atopic dermatitis. The free alkali frequently sets up a der- 
matitis that is especially noticeable in the diaper area. Of course, cleansing the 
skin is important. The constant application of greasy ointments to the lesions 
causes the body to give forth a disagreeable odor and also seiwes to irritate the 
skin still further. 'When the ordinary starch bath fails to remove the ointments 
and other debris (as it seldom does), then one of the newer soaps, the so-callcd 
“sulfoiiateci " soap.s, may be used to advantage. Sulfonated castor oil (A'.P.) 
may also be used. Bland, nonirritating oils, such as warm olive oil and sweet 
almond oil. are excellent lubricants. However, several oils popular with mothers, 
containing hydroxyquinoline, are skin-sensitizers and as such are best left alone. 

6. Re.striction of Motion. — The use of handcuffs, elbow splints, and other 
devices to j)rovent scratching seems to be good theraii.v, contrary to the opposing 
opinion of some dermatologists, a considei-able number of pediatricians, and 
sometimes mothers'. It should be remembered that in atopic eczema the skin is 
already the seat of a dermatiti.s — i.e., it is acutely inflamed. Accordingly, in m.v 
opinion nothing could be more absurd than to permit an eczematous baby to 
scratch because of itching. To do so, means to let him inflict wounds upon the 
already damaged skin. Furthcnnoi'e the constant presence upon the skin of 
streptococci and staphylococci may result upon scratching in a pyoderma often- 
rebellious to therap.v. Certainly such a complication is to be avoided. I am not 
convinced that restriction of motion in infants will necessarily produce ties." I 
know, to the contrary, that I have been splinting infants for over a quarter of a 
century without in a single instance finding the practice harmful in any way. 
Gutting the nails short does not prevent iiyury, for rubbing the skin with the 
hand and so traumatizing it is equally bad. Accordingly. I unequivocally en- 
dorse the use of splints. 
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7. Environvicnial Change . — The management of the eczematous infant or 
child is hy no means a simple or easy task. There is a certain percentage, of 
infants wlio disappointingly fail to respond to tlic best management. In des- 
peration the parents have gone on to consult perhaps a half dozen dermatologists 
■without securing improvement for their child. In these recalcitrant eczemas 
when orthodox thcra])y has been given a fair trial and failed, the effect of 
another envii’onmeut should be tried. An extended stay at the seashore with 
indulgence in ocean bathing and l)a.sking in the .sun will frequcntlj^ produce 
remarkable improvement. During cold seasons wlien the seashore in northern 
climates becomes impos.sible, the same plan may be carried out upon a warmer 
coast. Although I am not enthusiastic about transferring an eczematous infant 
to a hospital, very often the mere change from home to the new atmosphere of 
the hospital will be sufifieient to produce improvement. 


JIANAGEMENT 

The aim in management of atopic dermatitis is to restore to an equilibrium 
the physiobiologic mechanism of the body. In general, there are two different 
methods of handling the atopic eczematous infant or child although, of course, 
both aim at the same object — namely, the restoration of a “sick” skin to a 
state of health. The first of these, the pediatric approach, tends to emphasize 
dietetic factors of causation and to minimize the usefulness of the management 
of the deimatosis. On the other hand, the second approach, the dermatologic, 
tends naturally in terms of its practitioners’ training, to direct its attention 
mostly to topical remedies and to ignore the etiological role of food allergens 
in the disturbances of some infants. (Certainlj’^ the role of the allergens is not 
as important as was formerly believed.) Each of these methods has its place, 
but the best care for the infant suffering from atopic dermatitis calls for the 
application of both in combination, with the pediatrician and the dermatologist 
both making their contributions from their respective specialties. Improvement 
and ultimate cure depend, in the end, not upon the utility of anj-^ single measure 
or device but upon the joint effort of both specialties. In the meantime any 
agent that can help to give the patient comfort and rest from itching and pre- 
vent recurrence is worth while, be it physical, mechanical, chemical, or galenic 
whether a topical remedy, bath, sedation, or the elimination of a food allergen 
(See Table I.) 


The First Stage . — Examination of the corium and the epidermis under the 
microscope (see Figs. 4, 5, and 6) shows the tissue laden with fluid. This edema 
characterizes the process in the “wet stage”; it is a true “water-logging” of 
the cells of the epidermis and corium. Close examination shows that the edema 
is not only within individual cells (parenchymatous) but is between cells in 
the interstices of the epidermis (intemtitial). Edematous tissue stains ba’dlv 
(hcmatoxylin-eosin), appearing much lighter than normal tissue. The eanil 
lai-ies are dilated, and their endothelial cells are swollen. ^ 


At this stage the most important therapeutic indication 
the water-logged tissues of their fluid content. This draining 


is the ridding of 
away of fluid can 
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Table I. Stkopsis of Maxagemext of Atopic Dermatitis 



FIRST STAGE 

'SECO^'D STAGE 

THIRD STAGE 


(ACUTE) 

(subacute) 

(CHROXIC) 


Pathologic Edema (spongiosis to 
picture of vesicles in epidermis), 

the skin Dilated blood vessels 

(Simplified) and edema in upper 

cutis. Inflammatory 
infiltration in upper 
cutis 

Clinical Erythema, vesicles, pap- 

appearance ules, papulovesicles, 
of the skin oozing, crusting 


Therapeutic 

indication 


Drainage of edematous 
tissue 


Type of Continuous ivet dressings 

treatment* 


Therapeutic Boric acid (2%); 
remedies Burow’s solution (1 

part to 30 parts of 
water) ; silver nitrate 
(% to Vi Vo); potas- 
sium permanganate (1 
part to 10,000 parts 
of water or 1 part to 
30,000 parts of water) ; 
infusion of chamomile 
teal 


Edematous stage loss 
pronounced than first 
stage although con- 
siderable fluid may 
still be present in the 
epidermis 

All lesions as seen in 
first stage, although 
acuteness of condition 
is definitelj' less 
marked 

Drainage if still neces- 
sary. Mild astringent 
and sootliing agents 
to absorb residue of 
exudate 

Wet dressings if still 
necessar 3 '. Pastes to 
absorb remaining 
exudate 

Lassar’s simple zinc 
paste (without salicj-- 
lic acid) with added 
medicaments (see 
below) ; shake lotions 
(evaporating) con- 
taining zinc oxide, or 
magnesium carbonate, 
talc, in various com- 
binations. Zinc oilt 


Parakeratosis j acan- 
thosis. Most of the 
edema has disappeared 
from the epidermis 


Indurated, lichenified 
plaques, scales, scratch 
marks 


Stimulation to restore 
skin to normal state 


Stimulants. Mild coun- 
terirritauts 


The tars, 1 to 10%; 
ichthammol, 3 to 6%; 
tar ointment, N.F., 25 
to 50%; crude coal 
tar, 6% or full 
strength; naftalan, 1 
to 10% in ointment or 
lotion. Salicj’lic acid 
3 to 10%, added if 
necessary as keratolj’tic 


•jVntipruritics may be indicated at any time during: tlie course of eczema. Among such 
remedies may be mentioned plienoi, per cent, and menthol Ido to 34 Per cent, alone or in com- 
bination for their synergistic effect ; and benzocaine. 1 to 5 per cent. All of the tars possess 
antipruritic property. Hoentgen rays (36 R.) may be given by the dermatologist at weekly 
Intervals for four doses for their antipruritic effect. The antipruritic effects of a 2 per cent 
ointment of Pj-ribenzamine are as yet not definitely established. It should be pointed out tliat 
benzocaine has a high sensitizing index and should be used cautiously. 

tChamomile is offlcial in the National Kormularj-. ed. S, under the title JIatricaria. The 
use of chamomile tea as a wet dressing for the acute and subacute stages or eczema was first 
brought to my attention by Dr. Max Jessner of the Skin and Cancer Unit, New York. Infusions 
of chamomile flowers as a wet dressing are particularly useful when continuous wet dressings 
are indicated and when other topical wet dressings are poorly tolerated by the patient. 
Ch.amomile tea may be prepared by pouring one quart (1,000 c.c.) of hot water upon four 
heaping tcaspoonfuls of the chamomile flowers, contained in a suitable receptacle ; the latter 
sliould then be covered for a period of approximately ten minutes. The infusion is then strained 
through several layers of muslin, allowed to cool and applied in the form of a wet dressing. 
Prepared in the manner described, the infusion has a light pink color, 

fZinc oil consists of 40 parts of zinc oxide, to which are added GO parts of olive oil (0.0.0.). 
This preparation should be dispensed in a wide-mouth bottle. 


be acconipli.shed by wet (Jres.siiigs applied to the lesions. I prefer either dress- 
ings of .solution of lion'c acid or of Burow’s solution, with boric acid as the 
favorite because it is always available, inexpensive, and quickly prepared. It 
should be used as a 2 per cent solution. (The saturated solution, 4 per cent, 
is unsatisfactory because it cakes and so interferes with proper drainage.) 
Burow’s solution should be diluted one part in thirty for infants, one part in 
twenty for children. ‘Where edema is complicated by secondaiy infection, tlie 
use of potassium permanganate in concentrations of 1:10,000 or in baths, of 
1 :20,000, is serviceable. But of all topical remedies employed as wet dressings, 
ehamomile tea is by far the best. Wet dressings should be applied at room 
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tcmpcwtme and kept continuously wet ScACval lajei-s o{ 
should be used to soak up the solution The compresses .should be 
a period of tuenty-fouv bouis at least and fr^iuontly tor as lonu as sevent>-tuo 
hovus although lavcly for lonser than that pciiod 


0 3 Gin. 


Rejn escnttttn'c Presa tpGons 

3 __11 Potassium Peimansanate Tablets, X F. 
llittc Talcs No XII 

Sig Thoioughly dissolve one taiilet to thiee quarts oL 
water, rontinuous wet application. 



Fii 4 Fig 3 

r»e 4 — Acute eczema A marked cellular reiction is seen about the \e<?scls of the 
upper cutis m the pip\Uar> bodies and accompammg the edema mto the epidermic 
(exocj tosi*?) The infiltrate is of the banal t\pe and composed mostU of small round cells 
As a result of the severe edema the epidermis is poorl> stained and a vesicle has been formed 
In the upper epidermis Magnification 192 j x 

rig 5 — Acute eczema A marked parenclnmatous and interstitial edema is evident m 
Uie epidermis The basal cell margin has been washed out The cells are large and swollen 
The excessive fluid has forced the cells apart (spongiosi'5) Rupture of manv of the inter- 
coUuhir bridges has caused small holes and one vesicle to form withm the epidermis Small 
round cells which have accompanied the edema from the undcrljmg cutis are visible between 
the epid ermal cells Magnification 498x 

II 1 •Manj dermatologists prefer to cover the gauze emploved as a wet dressing with some 
Kina of impermeable dressing, such as wax paper, gutta percha tissue, or oiled silk Under 
Mich arrangement the wet dressing shonld be renewed everj three or four hours 
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2. — K Aluminum Acetate Solution, N.PA 1,000 c.c. 

Sig. Add tivo tablespoonfuls to one quart of ivater. 
Continuous ivet application. 

3. — 11 Solution of Silver Nitrate Ys to YY^o 

Sis. For use as ivct dressings. 


Vi’ . ■ 













— t4.m - 




Fife'. G.—Acutc ecz#»ma. The edematous change in the epiderm* 
the poor staining quality (lighter color) especlallv noted in the cent 
IS a washing out of the basal cell layer of the epidermis. The 
largely focal i.e., it is centered around the blood vessels m the ui 
102.5 X. 


The Second Sitieje . — The second stage may properly be called the subacute 
stage; and while there intcrvcnc.s no clear division histologically between this 
stage and the first nor between this and the third, certain clinical manifestations 
warrant its theoretical classification. It is well to remember that the pedia- 
ti'ieian dealing with eczema is treating an aeute-chronie dermatosis, which runs 
a varying course, now better, now woi-se. Indeed, most eczemas arc jirolonged, 

•Domeboro Tablets (Dome) arc a convenh^nt means of prejiaring Burow's solution; 
the chief advantage over the ofTlcial solution Is tliat the solution may be prepared extempo- 
raneou«5lv. One tablet added to one-Iialf pint of water yields a 1 :10 Burow’s solution. This solu- 
tion should be dilutcil one or two times for infants and cliildron. 
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and acute exacerbations are by no means uncommon. Where tlien doe.s the 
acute process end and tlie subacute process begin? Cbmcally one can lie reason- 
ably certain that the acute iniiammatory process is over wlicn the lesions arc no 
longer “wet”— that is, wlien oozing has ior the most part ceased and the aeu e 
erythema has subsided. Histologically it is by no means possilile to divide the 
subacute process from the acute process because the edema remains evident 
even long after the acute process has run its course. However, progress can 
be measured in the epidermis by manifestations that should be less severe than 

in the first stage. 



Fie. 7 . — Chronic eczema. The following: characteristics are illustrated: (1) Inter- 
■stltial and parenehymatous edema, indicated by poorly stainlne: areas in the epidermi.s ; 
(2) acanthosis (hypertrophy) of the epidermis; (3) disorganization of the stratum granu- 
lOBuni ; (-1) increase of the .stratum corncum (paitiy), with retention of nuclei within the 
horny .scale (parakeratosis) ; (5) subsidence of the acute diffuse inflammatory reaction, 
•which has been replaced by a moderate cellular infiltration (small round and wandering 
tissue cells) about the vessels of the upper cutis and the capillaries of the papillary^ bodies. 
Magnitlcatlon 125 X- 


Itching should he less intense in the second stage although still persistent. 
Rational treatment will consist of aid to nature in removing inflammation and 
edema which remain in the epidermis. At this juncture pastes have a particular 
nsefuhics.s, pro.scribed either alone or in eoml)ination with one of the milder 
tai-s. It should he remembered that at this stage drainage is still going on 
through the epidermis iilthough not to the extent tliat it occurred during the 
fii-st stage. Accordingly the therapeutist must bear in mind not to thwart 
nature in her act of i-idding the epidermis of the residual fluid by the application 
of ointments. I’nstes too, when applif^l, should be spread tbinl3- upon the gauze 
so that the gauze may still ab.sorb the edematous fluid as it seeps through the 
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skin. For that reason some dermatologists prefer "shake lotions" to pastes at 
tliis point. There is no contraindication to the use of antijiniritics if such arc 
called for. or to the use of a mild antiseptic and germicide, which maj- he added 
to the paste or the “sliake lotion, ” as the case maj’ he. 

Representative Prescriptions 

Tile following prescriptions are suggested for ordering 2 )astes and "shake 


lotions" during the interim of the acute and chronic stages of eczema : 

4. — Basie Foi-mida for a Paste 

R Zinc O.xide 25 Gin. 

Starch 25 Gm. 

"White Petrolatum 50 Gm. 

ilisee et fiat pasta. 

Sig. Apply upon gauze or lint twice daily ; bandage. 

5. — R Menthol Ko% 

Coal Tart 2% 

Zinc Oxide Paste, N.F. 60 Gm. 

Misce et fiat pasta. 

Sig Apply upon gauze or lint twice daily; bandage. 

6. — Basic Formula for a “Shake Lotion’’: 

R Zinc Oxide 15.0-20.0 

Tale 15.0-20.0 

Glycerin 20.0 

Distilled "Water or Alcohol (30^c) q.s. ad 100.0 

Misce et fiat lotio. 

Sig. Paint on parts three times daily. Shake well before 
applying. ) 

7. — II Ichthammol 2.0 

Coal Tar Solution, N.F. 3.0 

Zinc Oxide 15.0-20.0 

Tale 15.0-20.0 

Glycerin 20.0 

Distilled Water or Alcohol (30%) q.s. ad 100.0 

IMisce et fiat lotio. 


Sig. Paint on parts three times daily. (Shake well be- 
fore applying.) 

The seventh pre.seription contain.s in addition to the ingredients of the 
basic lotion, ichthammol (ichthyol) and solution of coal tar, which serve as a 
mild antiphlogistic and antipruritic. The glycerin (which is really a trihydroxy- 
aleohoU also helps to .suspend moie equally the ichthammol and other ingredi- 
ents. It is permi.ssible to add per cent menthol or li per cent phenol, or 
both, for .synergistic efl’ect when additional antipruritic effect is desired. 

J7ic Third Staf/c . — Last to be di.scu.ssed is the so-called ehi’onie stage of 
ato])ic dermatitis. This stage, in which the lesions consist of indurated. 

•Thi.o are.-rnpOon i*. live onicial L.-is'.'ir’f- pnstc of the N.itional Forniul.'ir.v, iippe.irinp 
tluTO (eii .S) iinilor the title J’nsla Ziiici Oxiih. 

tThc strensUi of the cnide coni tar tniiy pratUi.aU.\ be increased to 6 per cent. 
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lichenified plaques seen particularly, over the antceubital and popliteal areas, 
is well knouTi to pediatricians. Not infrequently these lesions are superimposed 
by the secondary infection. Foi-merly this type of dermatosis was known as 
squamous eczema. Histologically it is characterized by an acanthosis and inter- 
stitial and parenchymatous edema, an increase in the horny layer (parakera- 
tosis), and a moderate cellular infiltration which surrounds the vessels of the 
upper cutis and the superficial capillaries of the papillary bodies (see Fig. 0 - 
During the chronic stage of eczema the employment of such measures as 
will alter the status of the skin and return it to a normal state is indicated. 
Agents for this purpose are regarded as of the nature of keratolytics and local 
skin stimulants — ^that is to say, as remedies that operate in a physiomeclianical 
fashion. Some believe that the improvement following the use of these remedies 
and devices results from the production of a hyperemia of the skin, which, in 
turn, summons up the immunologic response of the skin. Older dermatologists 
produced the effect by the use of the popular flaxseed poultice or by the local 
application of a 12 per cent salicylic acid ointment, the ointment being allowed 
to remain upon the lesions for a period of five to ten minutes. Today derma- 
tologists prescribe ointments and lotions containing a tar, to produce the thera- 
peutic effect. Generalized exposure with suberythema doses of ultraviolet light 
from a mercury vapor quartz lamp as an adjunct to local therapy is advantage- 
ous and is prescribed routinely in all infants and children. 

Antipruritics maj' be added, and when called for thej' should be ordered 
in mild concentrations. Any of the following antipruritics, either alone or in 
combination, may be added to the pi’eviously given prescriptions : 

Phenol % to 2 per cent 

Menthol Mo to % per cent 

. Ichthammol . 2 to 5 per cent 

Solution of Coal Tar 3 to 5 per cent 

Among the tars, I prefer the following, which I have used with gratifying 
results : 


Ichthammol — 2 to 6 per cent in zinc ointment or in Lassar ’s paste. 

Crude Coal Tar — 3 to 6 per cent in Lassar’s paste. 

Pine Tar in the form of the official pine tar ointment in 25 per cent 
strength for smaller infants and 50 per cent for older infants and 
cliildren, in a zinc oxide ointment base. 

Solution of Coal Tar — 5 to 10 per cent in a simple shake lotion. 


I have obtained equally good results from coal tars and wood tars. How- 
ever, my remedy of clioice in prewar days (it has since been unobtainable) was 
naftalan.* I used it in the proportion of 6 per cent, which I gradually increased 
to 10 iwr emu in simple Lassar’s paste. The results from its use were most 
gr^-mg, uidccd, unequalled hy those obtained from the use of any .similar 

Dearborn Co.l'ZZ 1?g’ 

n Naftnlen (Donner) re ten ' * 

Zinc O.'cide Paste, N.F. XCO.'O— llfl'c 

Misce ct fiat pasta. ■ 

Sis. Constant application to the sbin. 
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preparation. I have since substituted the Naftalen (Donner) in its iilace but 
cannot say that it is therapeutically as effective as vas the original product. 

Grade coal tar is employed in 3 per cent strength in the familiar zinc 
oxide-starch-petrolatum base, and gradually the strength is increased to 6 per 
cent. It is applied interruptedly, night and day. If the lesions are upon the 
face, a mask may be useful in keeping the ointment in place. Crude coal tar 
may also be used as a paint in full strcngth.^t 

It is best to renev the ointments eonstantlj', remomng the old ointment 
before each new application by means of a bland, nonirritating oil such as warm 
olive oil or sweet almond oil. The pine tar ointment pre^^ously mentioned is 
particularly useful in young infants with atopic dermatitis. Since pine tar 
ointment, U.S.P., contains wool fat, it should not be prescribed for infants or 
children who arc allergic to wool. For them, ordinary petrolatum and not 
cholesterinized petrolatum should serve as the ointment base. Ellis^ has recently 
shown that patients who were sensitive to ointment bases and proprietary prep- 
arations containing cholesterol as well as wool fat were frequently sensitive to 
such ])harmaceutical bases because of the cholesterol contained in such remedies. 

Representative Prescriptions 


S. — T> Coal Tar 30.0 

Sig. Paint upon the skin. 'When dry, api)ly unscented, 
purified talc. Bandage. 

9. — B Pine Tar Ointment, U.S.P. 8.0-30.0 

Zinc O.xide Ointment 60.0 

Misce et fiat unguentiun. 

Sig. Constant application. 

10. — B Ichthammol 1.8-3.C 

Zinc Oxide Ointment q.s. ad 60.0 

-- Sig. Constant application. 

11. — B Coal Tar 7.2-12.0 

Zinc Oxide Paste, X.F. 120.0-120.0 

IMisee et fiat pasta. 

Sig. Constant application. 


Another prescription which has been frequently used in recalcitrant cases 
of infantile eczema, especially of the face, and in eczema of younger children 
is a modified Wilkinson’s ointment, employed by S. Jessner under the name 
of “Pa.sta Nigra.” The paste contains the following ingredients : 


12. — B Precipitated sulfur 10.0 

^Medicinal Soft Soap, N.P. 20.0 

Zinc Oxide Paste, N.F. 20.0 

Coal Tar or Junii)er Tar, U.S.P. 10.0 


tSulzbfrprer^ writes as roHo\\» concerninjj the use of crude coal tar in the treatment 
of infantile eczema: “I have found direct application of undiluted tar, painted directly on the 
face — a thick laver covered with purified talc — to be one of the very best of all methods of 
treatment. This* method of application has in my hands been not only more cfTective but 
also, on tlie whole, loss likely to irritate than any other remedy. The tar should be left on 
from one to tlireo days, and then a face mask with yellow or borated j>etrolaUim should be 
applied for twentv-four hours. The tar paintinjr should then be repeated, the layer to be left on 
for another two 'three or four days, npain followed by a day of lubrication. Tliis procedure 
can be repeated several times more if neces.«-ary, (The baby should not be expo'^od to sunllpht 
when tars in anv form or other sensitizingr agents are used.)” 
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To prepare iWs ointment properly the first three ingredients should he 
mixed secmidum arfem; then the evnde coal tar or oil of cade shonld l)c in- 
corporated thoroughly until a smooth, homogeneous ointment, results. 

According to S. Jessner, the ointment is applied to the face by means of a 
mask, or if applied to other parts of the body, properly bandaged. After 
twenty-fonr to forty-eight hours one finds the skin mostly dry and the paste 
adherent. Without cleansing the skin the paste is reapplied over the former 
application and continued in this manner until the skin exfoliates. Then after 
the skin has peeled, it is cleansed every two or three days by the gentle apiiliea- 
tion of purified beilzine or bj’’ means of warm olive oil. The paste is then re- 
applied. After another two or three days the paste is reduced in strength by 
adding additional amounts of zinc oxide paste ; after the first two weeks equal 
parts of the pasta nigra and zinc oxide paste are used. A week later the paste is 
reduced still further to one fourth the original amount of the pasta nigra, to 
which is added three times the original amount of zinc oxide paste. The pro- 
cedure as outlined above must be continued until the skin has returned to a 
nearly normal state and until the itching has disappeared. As a final step to 
complete the therapy, 2 per cent ichthammol in zinc paste should be ordered. Of 
course, frequent urinalyses should be carried out while the patient is receiving 
the topical applications of the modified Wilkinson ointment. I have employed 
the preparation in the manner desei’ihed and can praise its therapeutic virtues 
for atopic dermatitis in infants. 

To complete the discussion, still another remedy deserves mention — ^Vioform 
(Ciba), which chemically is 5 chloro — 1 iodo — 8 hydroxyqninoline. It has not 
enjoyed the popularity it merits although it is official in the National Formulary, 
ed. 8. Its results in tlie treatment of infantile eczema, as well as in the eczemas 
of older children, have been found good by others a.s well ; in fact, on occasions 
it has proved to be the topical answer to eczema when orthodox treatment with 
the tars has failed. It may be used in strength of 1 to 3 per cent in ointment 
form, either with zinc paste, zinc ointment, or with ordinary petrolatum. It is 
also on the market as a 3 per cent cream — i.e., in a washable base, which makes 
it a satisfactory remedy. 

13. — A^ioform 

Petrolatum 

Aliscc et fiat uuguentum 
Sig. Apply. 


1.8 

60.0 


Antipruritics may be added to any of the prescription.s given. 

Roentgen therapy is certainly worth a trial after all other measures com- 
monly adopted in the management of eczema have failed to bring about im- 
provement. The dosage under sucli circumstances should he small— ie 36 
roentgen units of low voltage radiation. It shoxdd he emphasized that treatment 
by means of roentgen rays shonld be carried out only by a skilled dermatolo<^ist 
who has been t rained m their use and not by the pediatrician. 
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The use of the ne^ver aiitiliistaininic agents for the pruritus deserves brief 
comment. Benadryl and Pyrihenzamine have at times helped to overcome the 
itching of -wliich patients complain, hut they have not proved useful to the 
game extent as in urticaria. 

CONCLUSION 

An attempt has been made to outline a simple and practical plan for man- 
aging atopic dermatitis in infants and children. Because all rational therapy 
must be based upon a clear understanding of the underlying pathologic change.s, 
reference has been made to the fundamental pi’inciples of the dermatosis, both 
in its etiology and its meclianism of development. It appears that there is 
seldom need for the use of proprietary remedial agents in the management of 
atopic dermatitis because, happily, the dermatosis in all its stages can be treated 
adequately by chemicals and remedies contained either in the United States 
Pharmacopeia or the National Formnlanj. Further it appeal’s that a few 
proved remedies judiciously employed are capable of doing more good than a 
large number of preparations employed without clear-cut indications for their 
use. 
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CONFERENCE AT THE CHILDREN’S HOSPITAL OP MICHIGAN 
Paul V. Woolley, Jr., Pediatriciak-ik-Chiep 
Case 1. Eczema Vaccinatum 

Dr. E. Bryce Alpern (Resident in Pediatrics) . — This 14-month-old white 
child was admitted three days ago because of a rash of five days’ duration. ^ He 
has in the past had both asthma and eczema, but the latter has been manifest 
lately only by thickening and induration over the face and flexor surfaces of the 
extremities. Ten days ago he became irritable, lost his appetite, and passed 
several watery stools. Two days later a crop of “blisters” appeared on the 
areas involved earlier by eczema, and he was feverish and vomited several times. 
There were no eruptions in the remainder of the family, but a brother, with 
whom he was in intimate contact, had been vaccinated some thirteen days before 
appearance of the ve.sicles. 

The patient was quite ill on arrival here, unhappy, and with a temperature 
of 102° F. The areas usually accentuated in infantile eczema-— the face, elbows, 
and knees — were confluent masses of pustules resembling individually primary 
takes of eight or nine days’ duration. Umbilication Avas present on most, but 
a few remained smooth while none resembled the earlier stages of vaccinia. 
Adenopathy was generalized and most marked in the axillae, where the nodes 
formed large tender masses. The trunk and other areas not predisposed bj’’ 
eczema were free from involvement. Laboratory data, obtained on the day of 
admission include a normal urinalysis, 5.9 Gm. per cent of hemoglobin, and 
51,000 white blood cells per cubic millimeter, of which 49 per cent were eosin- 
ophiles and 32 per cent neutrophilcs showing marked toxic changes. The cerebro- 
spinal fluid was normal in all respects. 

On the day following admi.ssion the patient was worse and remained ex- 
tremely irritable despite sedation and a return of the temperature to nonnal. 
Treatment had included a transfusion, 10 ml. of gamma globulin intramuscularly, 
full doses of penicillin and sulfadiazine, and a cellophane-heat cradle technique 
for protection of the skin. Yesterday he continued to deteriorate, and his tem- 
perature fluctuated widely. Several loo.se stools’ were pas.sed, and during the 
afternoon he became quite dyspneic. This last devclopmsent posed the que^stion 
of acidosis, ccnti’al stimulation, or decreased alveolar aeration. A plasma bicai’- 
honate was 13 mcq. per liter and the blood pH, 7.32, while a chest film showed 
no parenchymal pathologic change, and the cerebrospinal fluid was again not 
abnormal. The child was thci-cfore handled conseiwatively, given sodium lactate 
and adequate fluids parenterally. and placed in an oxygen tent. 

Today he is still eomato.se. his temperature remains unstable, and the erup- 
tion diflors from Ihnl described on admis.sion only by lieing three davs closer to 
maturation (Figs. 1 and 2). 


113 



'i’HE JOUKXAL OK PJJDIATUlCS 


JJ6 


Dk. Paul V. Woollea', Jr. — Tliis story illustrates the often repealed and 
often broken dictum; Do not vaccinate the contacts of eczematous babies. Our 
knowledge of several epidemiologic phases of eczema vaccinatum is incomplete, 
but in this instance, at least, we can reconstruct the stoiy. (1) The sibling was 
vaccinated, re.sponded with a primary take, and on the fifth day became involved 
with the systemic exanthematous disease, vaccinia; remember that this disease 
docs not remain localized to a little .spot on the arm but invades the host like 
other Aurns diseases. (2) Elementary bodies from this child were then i3asscd to 
our patient and came to lodge on the skin areas preAuou.sly prepared by eczema. 



Fig. 1. — Eczema vaccinatum. 


How this transmission was effected nicchanicallj' is open to interpretation, but 
the infecting particles are knoAvii to be prc.sent in both the developing pock and 
in Ihc respiratory droplets. (3) As a result of these local implants our patient 
developed, some tiu-cc days later, systemic evidences of vaccinia and, two days 
following, the cutaneous evidences of a primary take. 

The treatment employed can be divided into three phases. First, he was 
given blood, i)lasma, and gamma globulin in the rather forlorn hope of modif.v- 
ing favorably the .symptoms of vaccinia, per se. Several yeais ago we received 
a j)atient who had the misfortune to inoculate his conjunctiva at the time of 
vaccination .so that the papular stage was reached in the eye and on tlio arm at 
the same time. Blood was obtained from a recently vaccinated individual, and 
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With this the patient was transfused. The papules at both sites underwent de- 
velopment resembling the classical “accelerated take” and did not scar. This 
led to such brief animal experimentation as the situation allowed, and we were 
able to show that in rabbits the use of human immune serum would prevent a 
take when injected during the incubation period and would prevent metamorpho- 
sis when used in the papular stage. We had no success in modifying the course 
of the primary take thereafter arrd hence, in the prcseirt patient, held little hope 
of benefit. Second, attempts to prevent secondary involvemeirt of the damaged 






Fi&. 2. — Eczema vaccinatum. 

skin by pyogenic organisms should be instituted, in this case by tlie use of peni- 
cillin and sulfadiaaine. Fiirally, sucli supportive measures as will insure ade- 
tpiate fluid and electrolyte intake, optimal pulmonary ventilation, and stabiliza- 
ton of temperature should be considered. In the present patient we -are still 
somewhat at a loss to explain the hyperpiica, and it is most likely a combination 
of central changes and mild acidosis. So far as the prognosis is concerned, I 
have little hope for this infant. In the excellent review by McKirann and Ross' 
a mortality of 30 per cent was anticipated, and the wide involvement, extreme 
toxicity, and failure so far to respond to therapy are not encouraging. 
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Question. — What is the relation of eczema vaccinatnm to Kaposi ’s varicelli- 
form eruption? 

Dr, Woolley. — I suppose that a liberal interpretation of Kaposi’s descrip- 
tion ivould justify placing cases of eczema vaccinatum in his sjuidrome, but he 
was more likely refei'ring to the disseminated lesions of herpes simplex, from 
what we luiow today. He would certainly have recognized the similarity of this 
disease to the natural evolution of cowpox. 

Dr. James L. Wilson (Professor of Pediatrics, the University of IMichigan). 
— I think Kaposi's description covers best the clear vesicular eruptions seen in 
babies with any excoriated skin lesion. We see it as well in those with diaper 
rashes as eczema, and it is usuallj- due to herpes virus or similar strains. 

Question. — Would the use of intracutaneous vaccination tend to avoid this 
complication? 

Dr. Woolley.— Calf vaccine cannot be rendered sterile and should never be 
given intracutaneously. '^''aecine propagated in tissue culture and eggs has been 
used but has not received wide acceptance. In any case it is difficult to see how 
its use would prevent spread since it is most probable that the vaccine particles 
are disseminated by the respiratoiy seci’etions. 

Question. — How can the diagnosis of eczema vaccinatum be established in 
the absence of a history of contact? 

Dr. Woolley. — Vaccinia can be differentiated from all viruses other than 
variola quite simply by two means. When lymph from an active lesion is inocu- 
lated into the cornea of a rabbit, a t.vpical lesion develops and the specific in- 
clusions can be identified on section. A precipitin test, utilizing the l 3 ’’mph and 
a prepared antiserum, has been described bj- Paul and is quite specific. 

Finnl Note 

Tliis patient died on the daj’^ following presentation and was discussed at the 
wceldy Clinical Pathological Conference of Dr. W. W. Zuelzei’. A surprise 
finding was an extensive pulmonarv process, which had not been detected clini- 
cally and which undoubtedly explained to a considerable extent the hj-perpnea 
noted during life. The exact nature of this was not clear although the distri- 
but ion fitted an aspiration pneumonia better than an infectious process. Two 
patients with eczema vaccinatum seen since this one have survived, but neither 
had the widespread confluent lesions described in this child. 

Case 2. Rickets Resistant to the Usual Doses of Vitamin D 

Dr. Woolley. — Since this patient lias not been in the hospital recentlj^ it 
will save time if I review the histoiy. He is now 25 months old and was seen 
hero first some five months ago because of rickets. During the fimt eleven months 
of life he had developed normally, and nothing out of the ordinary had been 
noted either ly the parents or his iilysician. lie then stopped standing or at- 
tempting to walk, althougll both levels had been attained earlier. For the next 
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lour months he appeared increasingly unhappy and seemed, at tunes, to ha^e 
pain in his legs, and he ceased even to creep.. In iMarch, 1947, ^yhen he was U 
months of age, x-ray films of tlie extremities were said to show rickets altliough 
daily doses of pereomorph oil in roughly 1,500 unit amounts had been given 
since the child was 8 weeks of age. Buring the summer of 1947 he was given 
9,000 units of vitamin D daily, one third as pereomorph oil and the remainder 
as viosterol, as well as thorough exposure to sunlight, but no clinical or roent- 
genologic evidence of healing appeared. Dr. Glen Hause, one of our staff physi- 
cians, saw him in September, 1947, and brought him here foi’ study ; avc ha\ e 
followed him together since that time. 

A review of his family and past histories has not been helpful except that 


the mother has kept admirable records which support her contention of normal 
growth and development prior to 11 months. Physically, at 20 months, he was 
rather small, measuring 29.5 inches and weighing 30 pounds. He was well 
nourished for his size but the musculature felt soft and relaxed, while bowing 
of lioth the arms and legs was grossly obvious. His head was well formed and 
free from stigmas, but the ribs flared and beading of the costochondral junctions 
was pronounced. The abdomen was prominent and the wall thin. When sup- 
ported he would stand and even take a step or two in a waddling and un en- 
thusiastic manner. Films obtained at admission (Pig, 3) will be shown shortly 
by Dr. Evans; they confirmed the impression of active rickets. 

Our immediate study of this child followed the lines stressed in these clinics 
on several occasions. Renal disease was discounted Ijy several nomal urinalyses 
including specific gravities of over 1.025, by blood urea determinations consist- 
ently within the usual ranges, and by good concentration of Diodrast. There was 
nothing to suggest liver dysfunction, if such per se is ever the cause of rickets, 
since both the prothrombin level and the cephalin flocculation tests were satis- 
factory. Blood calcium levels consistently below 8 mg. per cent accompanied by 
lilood phosphoius determinations ranging from 1 to 3 mg. per cent are not 
typical of any parathyroid disorder, while absence of cystine crystals, urine free 
from sugar or albumin, and a normal bicarbonate content of the blood did not 
suggest the Fanconi syndrome or a “metabolic defect.’’ This then left us with 
two plausible possibilities, a failure to absorb vitamin D from the intestine, or a 
failure to respond to the usual levels of absorbed vitamin. The first was dis- 
counted temporarily by inference since there was no difficulty in absorbing fat 
and since vitamin A was adequately handled; later this was ruled out definitely 
by giving vitamin D intramuscularly without healing. We therefore began to 
give increasingly large doses of vitamin D orally and to follow the child’s 
progress periodically with blood calcium, phosphorus, and phosphatase deter- 
minations as well as with monthly roentgenograms. 


During Octohcr'hc received a total daily intake of 75,000 units of which 
oue-tlurd was pereomorph oil and the remainder viosterol. Five’ grams of 
ealeium lactate were given concomitantly. At the end of the month there were 
m. e ianges m the films, the blood calcium and phosphorus were still reduced 
and the phosphaUisc remained at 30 Bodamsky units, where it had been during 
hospiluhzatum. Parly in Povemher an additional 25,000 units as pereomorph 
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oil were given, Init this, as might he expected, resulted in gastrointestinal 
symptoms so tliat he received during the remainder of the month 100,000 units 
as viosterol and 25,000 units as pereomoriih oil. During this period the par- 
ents were instructed to offer orange juice liherallj’^, and the child.’s daitj"^ con- 
sumption was usually around 16 ounces. Some response was obtained on this 
regime since Ijy December the lilood ealeium was 10 mg. per cent and the phos- 
phorus 3.8 mg. pel- cent. Xo positive evidence of healing was reported roent- 
genoscopically, and the phosphatase was 67 Bodansky units. During December 
he was given, in addition to orange juice and ealeium salts, 150,000 units of 
viosterol and 25,000 units of pei-eomorph oil, and today (Jan. 12, 1948) his 
ealeium is recorded as 9 mg. per cent with the phosphorus up to 4.6 mg. per 
cent. The phosphatase has fallen to 32 Bodansky units, and Dr. Evans is able 
to demonstrate unequivocal evidence of healing. 

Dk. IV. A. Evax.s (Roentgenologi.st-in-Chief) . — This film (Fig. 3), taken last 
Septemlier, .shows marked flaring and irregularities at the ends of the diaphyses, 
and there has been no deposition of ealeium in the metaphyseal new bone for 
some time. The periosteal new bone is also low in calcium content. These find- 
ings are characteristic of severe rickets of long standing, of at least ten months 
by our measurements. There is considerable bowing of all the long bones. 

These films taken during October, November, and December .sliow no essen- 
tial deviation from those described earlier, although, in retrospect, there possibly 
was a little increase in density of the osteoid in the December set. Here are the 
films for ye.sterday (Fig. 4). There has been considerable ossifieation at the ends 
of all diaph.vses as well as extensive alteration in the appearance of the periosteal 
osteoid. The metaph.vseal areas remain irregular, which means that we still have 
not effected complete healing. 

Questiox. — AYhat interpretation can be given the phosifliatase values in this 
ease ? ' 

Du. Wooi.iA'.Y. — These were continually elevated, with the highe.st value of 
67 being recorded in December and falling to 32 yesterda.v. It is difficult at 
times to explain phosphatase ehangc.s, but I think if we forget specific cases and 
look upon it from Albright’s generalization that phosphatase goes up when there 
is increased osteoblastic activit.v, such as in re.sponse to stre.sses on osteomalacic 
bone, certain discrepancies disap])car. ^Yhcn this hoy was confined to bed and 
had neither the desire nor the ability for weight-bearing, the phosphatase re- 
mained onh- moderatel.v elevated — in the thirties. In December, when his 
])arcnts reported increasing activit.v and marked improvement in di.sposition, it 
went up to double the former level even though the blood chemistr.v would 
.suggest a state o]Uimal for healing. Now the phosphatase has come down as 
healing takes ]flacc: isn’t that likely to reflect deci-eased osteoblastic activity 
as the bones become meehanieally belter able to cope with weight-bearing? 

Questiox. — Isn’t there considerable danger in using such large doses of 
vitamin D over a protracted time? 
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Dr Woolley.— It has been pointed out that the greatest danger of overdose 
with D lies in raising the calcium level to a pomt where kidney damage ensues. 
With this patient we have not worried too mueii .since repeated blood determina- 
tions have consistently shown a hypocalcemia. We have taken the additional 



Fig 3. 


Fig. 4- 


Fig. S. 


Fig. 3 — Resistant ndtet.'.. Septemljer. 1947. 


Fig, 4 —Resistant rickets, Januar}\ 194S. Note extensive calcification with continuei! 
li I cgnliirltj at the epiphi sis 

Fig. 5, — Resistant nekets, March, 104S. Healing nov. complete. 


precaution of having his mother check two specimens daily noth Sulkowitch’s 
reagent, and to date .she lias not detected calcium excretion. I think that now 
healing is proceeding we will have to he doubly cautious, and she has been warned 
to notify us immedijitely upon oJitaining a positive reaction. We will then have 
to adjust the child to a maintenance vitamin D intake which will assure con- 
tinued calcification without excessive calcium loss. 

Dr, Johnston, do you have any pet theories on suck patients'? It is to me 
a fascinating fact that we have a biologic reaction which requires 250 times the 
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usual amount of a reagent in order to effect a comparable result — even though 
absorption does not seem to enter the problem. It seems almost as if some in- 
dividuals did not utilize the usual form of D but required an isomer occurring 
as a contaminant in a ratio of maybe 1 ;250 in standard oils. 

Dr. J. a. Johxstox (Pediatrician-in-Chief, the Henrj' Ford Hospital).— I 
liavc no explanation for refractive rickets and know of no one else with any 
satisfactory theory. We have found that the addition of a small amount of 
thyroid seems to speed up healing in patients with rickets, but this’ is prob- 
ably a nonspecific reaction since there certainly is little common to both hypo- 
thyroidism and rickets. 

Final Note, A-pril, 1948 

Healing by x-ray is now complete (Pig. 5). On March 11, 194S, the mother 
reported a strongly positive Sulkowitch test and all medication was stopped. The 
te.st became negative in three days, and the child is now on 75,000 units daily 
and .shows only oceasionallj* a faint clouding with the reagent. 

Case 3. Amebic Dysentery 

Dr. Alperx. — This little Negro girl is now 19 months old and has been 
admitted because of bloody stools passed over the last four weeks. She was here 
for a few days earlier in the month with the same complaint but complicated by 
a severe uijper respiratory infection, which was thought to account for her symp- 
toms so that not enough attention was paid to other possibilities, although she 
was pi’octoscoped and nothing was found. . 

Her stools during the period of illness have numbered from thi-ee to twelve 
daily and have been of the usual color, but are frequently streaked with mucus 
and usually followed by the passage of about a teaspoonful of recognizable blood. 
They have not been tarry, and she has liad no abdominal pain or loss of appetite. 

Physical examination sliowed little to lead to a diagnosis, and the ui’ine, 
l)lood cell counts, tuberculin test, and Mazzini test were all witliin the limits of 
normal. A stool was semiformed and streaked with blood and mueus but no pus. 
Colls I'csembling amebas were seen, and these contained red cells and agreed in 
size with the u.sual limits for Endamocha histolytica. Only two cj’sts were found 
in preparations stained with iron hematoxjdin, but they were quite typical of 
the pathogenic species. The patient was again proctoscoped, this time with a 
longer instrument, and near tlie rectosigmoid junction were found numerous 
discrete and punched-out ulcers, many of which were covered b.^- gray mem- 
branes. The remainder of the mucosa was normal. Smears taken directly from 
the ulcci's were loaded with trophozoites. 

It is interesting that this child's father was in the Army and, while he was 
not in tlie war zones, did have several bouts of diarrhea. He is being treated by 
the Veterans’ Hospital for abdominal symptoms attributed to duodenal ulcer. 
His physician has been contacted and wU examine the remainder of tlie family. 

Dr. Woolley. — This case needs little comment except to say tliat we all 
missed the diagnosis during the first admission and that infants do contract- 
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amebic dysentery even thongli it move typically strikes an older age group. 

I have recently talked to two internists, both former service men and both 
on the Veterans’ faculty, who tell me that there is plenty of amebic dysen- 
tery in the Detroit area, once it is looked for and once proctoscopy becomes a 
routine part of the gastrointestinal study. The laboratoiy diagnosis, as most of 
us who saw it in service know, is not difficult. The trophozoites occur during 
active ulceration and can be found in freshly passed stools or in swabbings from 
the lesion. The cysts are characteristic of periods when diarrhea has aliated and 
are best studied after stainjing. Positive differentiation of pathogenic from the 
saprophytic amebas still remains a problem for the laboratory specialists. Dr. 
Alpem, how do you propose to treat this child? 

Dr. ALPEKN.~It is generally recommended that Diodoquin or carbarsone be 
used in children rather than emetine or Yatren. AVe have alreadj”^ begun Diodo- 
quin in daily dose of % gr. per pound and will keep this up for three weeks and 
follow it with two weeks of carbarsone. 

Final Note 

No blood was found in this child’s stools after two days’ therapy, and the 
ulcers were found by proctoscopy to be healed at the end of one week. No com- 
plaints were elicited at her monthly return vi.sit. 

Case 4. Pyloric Stenosis 

Du. Mauv Jane Stern (Resident in Pediatrics). — This 5-week-old boy 
was admitted yesterday because of vomiting since liirth. The motlier stated that 
emc.sis occurs a few minutes after almost every feeding and has gradually become 
more and more forceful. Stools during this pex’iod have been scanty, and a 
cathartic has been given daily. Treatment at home has been limited to fre- 
quent changes in the amount and constitution of the formula, but despite .such 
measures the weight has fallen from 7 pounds, 1 ounce at birth to 5 pounds, 12 
ounces on admission here. 

Examination showed the child to be scrawny, Inmgry, and dehydrated. The 
rnspiratiojis were shallow and very irregular. A typical pyloric tumor wa.s 
easily felt, and the vomiting on trial feeding was forceful and immediate. Labo- 
ratory information included a noimal urine noth a pH of 9, 15.9 Gm. of hemo- 
globin, a nonnal white blood cell count, and a negative Alazzini te.st. The scrum 
bicarbonate was 41.S meq. per liter and the blood urea nitrogen 48.7 mg. per cent. 

It was obvious that tlic patient, besides being dehydrated and^in a poor 
nutritional state, was in severe alkalosis. He was given a mi.xture of oxygen and 
carbon dioxide by inhalation and then 90 ml. of 1/6 N ammonium chloride sub- 
cutaneously as well as plasma and glucose intravenouslv. The blood bicarbonate 
fell to 23,7 meq. per liter in six honr.s, tlie baby cliniealiv was markedly improved 
and the usual Predet-Rammstedt procedure was carried out this mornin- with- 
out incident. ° 


Dn. AVooi.T,r.Y.~This patient i.s .shown for three reasons. First since we 
have become so highly .sensitized to the possibility of pyloric stenosis'il has be- 
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come a I'arilj- to see a babj^ in the state of this one. Some eighty patients ]ia\e 
been admitted for surgery in tlie past two years, and I believe this is the fii'st 
in wliom severe alkalosis was a problem; usually nothing other than mild pre- 
operative preparation is in older. Second, we call attention to tivo means of 
controlling alkalosis — earbon-dio.xide iidialations, and the more rapid and more 
exact technique of parenteral ammonium chloride, a method popularized largely 
liy tlie St. Louis group - Finally, this gives Dr. Evans the opportunity to dis- 
cuss tlic roentgenologic diaanosis of pyloric obstructions. 


1 







■ Jt 



Fig 6 — Xormal stomach, pjlorus, and duodenum. 


Dr. Evans. — In the jiast we liavc not often been called upon to demonstrate 
h.viiertrophic pyloric stenosis roentgenographicalh% since the story and physical 
tindings have been considered sufficient for diagnosis. There are, however, occa- 
sions when eonfirmatorv evidence is desirable, especially when a tumor is not 
palpable and a functional obs*^ruction is under consideration or when an organic 
anomal.v other than h.^^)ertrophie p.vloric stenosis is suspected. 

It is necessarv. for the satisfactorv .study of the stomach, duodenum, and 
pylorus in infane.v, to have the mucosal .surfaces washed free of mucus and the 
stomach emptied of air, food, and sccietions. Feedings .should be withheld for 
twelve houi-s and, if the stomach ai)pcai's distended, a tube should be in place 
durimr this jieriod. Lavage is then carried out until the returns are clear . A 
thick suspension of Iraiium, which will clintr to the surfaces, is desirable; onl.v 
about 0 to 10 ml. of this .should be given. This film (Fig. G), recently obtained 
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• i ( ^^r,.rvllo•^v tn liave a pvloric obsiiaictioii, shows the iioriiial 

K-lo^ S,odc.um. Ndc .I,at the column o£ 
bSm passcc Irody from the stomach in a sisahlc stream ami that the pyloiic 
Sirem is ot only slio.t ctaration. These films (Fig. 7), tn eontrast arc 
from a patient tvith proved hypevtrophie pylorie stcnosia The upper two films 
illustrate the diffieulty of examination when the stomach is distended by gas an 



riK 7 — HNiieitiojihic p\lonc stcnotit 1 inti 11, alms ttiHiout coricet prepatation ilion- 
ing mprclj dllat ition >tntl t, mcous distention C. rollov-ing correct preparation and nov. shoninK 
of p\iorlc stenosK 


liquid The lower film sUul\ was made after piepaiation by aspiration and 
lavage ol the stoniaoU, and the long nanow pyloric canal is well demonstrated 
(the string sign). tVe can also see that the harhtm located at the pylorie end of 
the stomach assumes a conca\c aspect, this is due to impingement on the usual 
contour hy the hypertrophied pyloiiis For completion W'e show this film (Pig 
S), illustrating a partial obstruction within the dnodenum itself. Note that the 
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pylorus as well as the fiist portion of the duodenum is nonnal, in contrast to 
the constriction seen ivith hypertrophic pyloric stenosis. There is gaseous dis- 
tention of the descending loop of duodenum ivith small amounts of gas in the 
small bowel beyond, indicating a partial obstruction in the distal duodenal 
segment. At operation, jieritoneal bands were found obstructing the duodeniun 
proximal to the ligament of Treitz. 



S — Duodenal obstiuction (paitial) due to peritoneal band. Note dilatation of first poition 

of duodenum. 

Question. — How much attention can you paj' to the size of the stomach 
and to the emptj’ing time ? . 

Dr. Evans. — Neither is reliable. The stomach is easily distended bj" air, 
and hence size is entirely relative. So far as emptying time goes, this also is 
extremely variable, depending upon gastric motility and activity as veil as re- 
laxation of the normal pylorus and absence of obstruction. 

Dr. Joseph A. Johnston (Henry b’ord Hospital). — Even when a tumor is 
paljiable it is impoitant to appraise the clinical history and to resort to x-iay if 
a reasonable doubt exists We have lecently seen a child operated upon after 
all of us had felt what we took to be a tumor but which turned out to be a dilated 
and hypertro]Jiicd duodenum due to obstruction lower dovn. 

Dr. All\n Eich vrdson (Senior Pediatrician). — The ability to feel a pyloric 
tumor varies greatly with the indi\idual. Dr. Da^•id Levy, the dean of pediatri- 
cians in this area, claimed that he had never palpated one vith certainty It 
requires for all of us a certain amount of pereistenee and patience but has, in my 
experience, been rewarded by absolute diagnosis. 
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Dk. Otto 6rob (Senior Pediatrician). — A very important point brought 
out by this patient is that it is all right to handle vomiting babies with conserva- 
tive medical treatment, such as phcnobarbital, atropine, and thickened feednigs, 
so long as the child is not losing ground. However, as soon as weight loss ap- 
pears, it is time to institute more drastic study and to consider a truly obstruc- 
tive lesion. 

Question.— Is there any satisfactory answer to why patients with pyloric 
stenosis begin to show symptoms only after several weeks of normal life? 

Dr. Woolley. — This is a question that has received attention for years, and 
there is today still no concrete information on the pathogenesis of the disease 
and no explanation for the male predilection. We were taught, some ten years 
ago, that the tumor ivas congenital and that vomiting of a projectile type de- 
veloped onlj' after the stomach could hypertrophy. Others have long con- 
tended that the hypertrophy is present at birth but that a second element, 
spasm, must be added later to cause typical clinical sjunptoms. Still others 
believe that the time of onset of both hypertrophy and spasm varies and may be 
present before birth or develop during the first few weeks of life. We have all 
been interested in Dr. Wallgren’s recent experiment,^ in which he perfonned 
gastrointestinal series on 1,000 consecutive newborn boys, of whom five later 
developed clinical and roentgenologic evidence of pyloric stenosis. When lie 
reviewed the original films taken on the five he could find nothing to distinguish 
them from the remainder of the newborn group. 
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PSYCHOLOGY IN PEDIATRICS 

Grace Rubik-Rabsok, Ph.D. 

Fort 'Wayxe, Ixd. 

P SYCHOLOGY as an inextricable part of medical functioning has yet to be- 
come a formal constituent of the medical curriculum. The dynamic 
psyeliology of the tu'entieth eentuiy introduced the neurosis as an embracing 
term wliich exonerated tiie physician of responsibilitj- in those disti’essed cases 
yielding no demonstrable organic components; the organically oriented practi- 
tioner either impatienflj- nursed liis “neurotics’’ along or shifted the burden to 
llic jrsycliiatrist. This dichotomy in treatment cannot operate in the best interest 
of the patient or of medical progress. 

Tliere is some doubt that the neurotic's suffei’ings are altogether func- 
tional ; it seems likely that improved diagnostic techniques will reveal some covert 
organic defect in that physiologic system through which the conflict is expressed. 
Psychologic tests of neurotics disclose consistent imijairments in mental efficiency, 
I)ossibly dependent on neurological correlates. GeselP expresses this succinctly : 
“Tliought structures are just as real, jirst as .somatic, as eiystal and fiber struc- 
tures. . . . The induction forces which operate at the lofty psychical level of 
creative thinking are subtle and complex, but they cannot be different in essence 
from those which shape the soma. Thought structures are in fact the ultra- 
electronic histology of the soma. . . . The long deferred clinical symptoms trace 
back to early life. As in neurology, so in psychiatry there are many genetic 
])henomona vhich can be understood only i2i terms of developmental mecha- 
nisms.’’ 

'Whatever may prove to be the relative conti-ibution of the organic and 
the psychologic in the neurotic illness, there is no doubt of the inseparable 
cyclical interaction in that group of disca.scs now labelled psychosomatic, whose 
manifestations are unquestionably those of somatic disease pi'oeesses. That 
these and even infectious diseases are predisposed and exacerbated by ps3-chic 
factors has been demonstrated manj' times. Day^ found consistent psj'chie 
trauma previous to the development of tuberculosis in j’oung persons. Bronchial 
asthma reveals a large psj'chogenic comj)oncnt.*'’ According to Richardson,^” 
infectious disease develops onl.v when the individual has reached the breaking 
point ; it is no longer eas.v to conceive of asthma or ulcer or obesit.v as a charac- 
teristic onl,v of the individual ; the.v must be considered as part of the famil.v 
and the larger environment. 

That ]).s3-chologie tension pla.vs an important role in lowering the thre.shold 
of resistance is an important clue to the pos-sible threat of more calculable 

TU»«i v>apcr is an abrUlfrement of a chapter which will appear In Applied Psycholopp. 
cilited l)y 3'ryer and Henry, to he published In the near future by Rinehart and Co., 

York. 
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cmnroimieiiUl wtovelatWivps. The ready response of the autonomic ncijou^s 
system to mental stress in producing genitourinary and gastrointestinal difficul- 
ties, the dependence of vascular disaft’ections on environmental disturbances, and 
the ’fluctuation of mental level due to astlicnia, endocrine inilialance, or disease 
process, all allow the broad generalization that “every organic disease, temporary 
or permanent, contains a functional factor; and every functional disorder is 
accompanied by some physical change of secretion, excretion or motor function 
which in time affects tissues. 

How, then, can medical practice be conducted without psychologic training? 
The patient at present falls between the Scylla of the organically oriented physi- 
cian who usually ignores the psychologic implieations, and the C/harybdis of the 
p.sychiatrieally oriented practitioner who often ignores the organic implications.^' 
Whatever the psychologic delinquencies in adult medical therapy, they can- 
not be tolerated in pediatrics. The pediatrician has aeeass to continuous 
anamnesis; he is aware of the mother-child relationship; he can ob-serve and 
help to shape the physical and emotional adjustment of his patient. He has the 
grave responsibility of anticipating the interaction of environmental pressures 
and constitutional wcakne.sscs and predispositions. Without adequate guidance, 
a faulty interaction establishes the foundation of adolescent and adult per- 
sonality and somatic problems. 

Only the youngest pediatricians have received even minimum psj’-chologic 
training. Short of achieving the ideal state in which the pediatrician is as 
learned psychologically as he is medically, the simple solution would seem to be a 
closer conjunction between p.sychologist and physician. The p]i3'sician nmv 
refers only the most glaiing behavior disorders to the p.s3'chologist. Not only 
has the rewarding period of possible prophylaxis been missed, but the situa- 
tion has already been aggravated by concomitant family tension arising from the 
child’s roaladjvrstment. 

Behavior disorders arc, however, an already extreme s3'mptom of poor 
integration. Bess discernible are psychogenic factors in apparently organic 
disturbances, such as asthma, colds, diabete,s, and dermatologic conditions. 
Eleven asthmatic children”* pre,sented basic conflicts rermlving around an 
exaggerated fear of separation from the mother; there was strong evidence that 
the specific emotional condition was at least of equal importance to the allergic 
sensitivity in the production of asthmatic attacks. 

In a five-year study of nursery school children, < tlie highest incidence of 
colds appeared in children from broken homes; anxiety and frustration stem- 
ming from traumatic situations induced internal tensions whose operation may 
he assumed au important factor in contributing to susceptibilit3’^. Other 
workers,” applying criteria of nonnality to diabetic children, discovered an 
cailior onset of the ailment among the markedl\' deviate than among the norma! 
Twice as many of the ahnoi'mal.s had frequent ketosis. Pu7‘ely nmdical ti'eat- 
ment of the diahotio child must therefore I’cmain inadequate. 

nermatologvc and allergic phenomena may be deeplv rooted in childhood 
reactions to a congenital weakness, ncnlseh and NadelP trace several presiin 
positions for the development of chronic allergies and related .sVm conditions- 
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skin syinjitoms in early cliildhoocl probably originating on a genetic basis; a 
deviation or fixation of instinctual drives during the earliest psychic develop- 
ment and fusion of these with the different sense perceptions related to the 
skin ; complementary neurotic traits of the environment favoi’ing the amalgama- 
tion of the psychosomatic entitj’; development of a narcissistic and exhibitionistic 
Iiei’sonality pattern tinged with compulsive neurotic traits. 

The permeation of psychologic factors ni the child’s development in illness 
and in health makes psychologic services as rdtal an adjunct to pediatrics as the 
tests of the medical laboratoiw. “The psychology of the child, which includes 
all his behavior, is inseparably bound up with his nervous system and indeed 
with his entire organism.’’” 

Because of its relative novelty and because competent psychologists are few, 
])sychologie service is, on the whole, limited to children vdth school maladjust- 
ments, ivith serious behavior disordei's, and to those in penal or mental institu- 
tions. Yet the so-called normal child might yield the best guidance dividends by 
achieving an adjustment unsusceptible to illness, flexible to unavoidable illness 
without traumatic sequelae, and otherwise comfortably integrated and mature. 
Suranyi” saw noticeable differences in normal children at birth, and observed 
that some were from the beginning adored by everyone, some with special 
talents endeared themselves to a few, and some aroused antipathy in nearly all 
who came in contact with them. He concluded that attempts to account for 
these reactions on the objective basis of physical appearance or classifialfie be- 
havior were futile. There seemed to be not single gross traits but an exceedingly 
large number of minute factors, each too small to be regarded as significant 
in itself but constituting a large responsible aggregate. Many children now 
considered normal are in need of help; there is need of a more adequate criterion 
for selecting them and for the recognition of small signs of instability. Accord- 
ingly, p.sychologic guidance might well be a part of the routine medical checkup 
of even the normal, healthy child. 

THE JIEXTALLY HAXDICAPPED 

The small signs in the normal child loom large in the infant handicapped 
by genetic factors, uterine accidents, birth injuries, anoxia, disease sequelae or 
endocrine imbalance. From the beginning such a handicapped child requires 
medical care and supportive psychologic therapy. AYithout the aid of psycho- 
logic tests, it is often difficult to determine the cause and degree of mental re- 
tardation or deficiency, of personality deviation, or of .speech and sensory im- 
pairment. 

There is, for example, a distinct difference in the thinking processes of the 
mentally deficient child and of the child who shows evidence of an early acquired 
brain lesion. The latter stresses the functional properties of objects and tlie 
concrete elements of the situation. He elaborates on detail, changes meanings 
of objects to suit present associations, and is unable to move beyond the given 
situation in space and time ; his intellectual processes appear impaired, his per- 
fonnance is erratic and uncontrolled. The mental defective, on the other hand, 
shows a test pattern more controlled and less erratic, but with a limitation in 
most intellectual areas. 
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ilental deficiency and retardation derive irom a varied etiology. There 
may be present the simple genetic lactor o£ inferior intelligence or the results 
of an Rh blood incompatibility of mother and child. The exsanguination-trans- 
fusion treatment of the hemolytic diseases as a means of avoiding mental 
deficiency has yet to be validated. 

The encephalitides following infectious diseases, congenital pare.si.s, lead 
•poisoning, endocrine imbalance, defects in fetal development, birth in Julies, 
premature birth, and malnutrition, all take a toll either in frank mental impair- 
ment and retardation, in impairment of mental efiiciency, or in personality 
disturbance.s. 

For many of these conditions, whore actual mental impairment or retarda- 
tion exists, there is little medical help. But psychologic guidance can shape 
the environment to provide maximum satisfactions with the patient’s limited 
re.sources, to remove stresses and strains, and to lighten the complicating burden 
of parental guilt and unhappine.s.s. 

The effects of thyroid deficieney, if recognized and treated very early, can 
be somewhat mitigated. Though there is a relationship between early adequate 
therapy and subsequent physical development, caution is indicated in predicting 
mental growth. The rate of spontaneous functional progre.ss before the initia- 
tion of treatment is a more reliable basis for intellectual prediction than either 
the time of beginning treatment or the dosage.^ 

The premature chOd will probably show mental or emotional retardation 
for some time, the degree of retardation depending on the degree of prema- 
turity. Nor can it be determined at what point in the developmental cycle 
mental growth corresponds with chronological age. Studies of visual acuity® 
suggest some lag in the sensory development of the premature infant. Quite 
opposed to the theory of retardation in the growth cj'cle of fetal infants is 
('ieseUV unqualified obseiwation: “Uncomplicated pi’ematurity imposes no 
handicap on development. The majority of prematui'e infants are normally 
endowed and, given proper care early in life, their development is entirely nor- 
mal. Timy cannot, as children and adults, be distingui.shed from individuals 
born after a full-term ge.station.’’ 

BEHAVIOR DISORDERS 

^lahuiti ition ma\ exist in actuality or only in the mother's imagination. 
Ingestion, digc.stion, and elimination are the child’s earlie.st affective'" associa- 
tions. They may aid in establishing a Avarm mother-relationship, or they can 
become powerful weapons for punishment and revenge. Orim emphasis on feed- 
ing and toilet schedules, scolding and coaxing, lengthy and fussv eatiim .ses- 
sions, insi.stenee on quantitative intake or on special foods, all add up to 'early 
eating and bowel difficulties and subsequent physical and emotional complica- 
Hons. ilany of these problems, for which .she pays a high price, are rooted in 
the mother’s own hastility and neurotic maladjustments. When pediatrieian 
and parent recognize that each child is a variable dynamo ivith a uniquely con- 
stituted nervous sy.stem and an individual developmental tempo, a larae number 
of tiieso behavior disorders disappear. 
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Protests against emotional deprivation and environmental frustration take 
the form of emesis, lireath-holding, tantrums, excessive crying, iirovoeation of 
convulsions, liead banging, and the like. Having achieved satisfactions sub- 
sequent to an involuntaiy oceurrenee, the child is thereafter voliintarilj* induced 
to reproduce tlie initial succe.ss. Effective measures are, first, a relaxed indif- 
ference to these episodes when they occur, and second, therapeutic psychologic 
attention to the conditions that produced them; or better still, a reversal of tins' 
order when the problem can be intelligently anticipated. 

A wide assortment of other tension-releasing demees appear; Eestlessness, 
anxiety, unnatural fears, and feelings of inferioritj- express themselves in nail- 
biting, thumb-sucking, enuresis, masturbation, hair-plucking, tics, stuttering, 
and other behavior patterns. All require professional attention, not only to 
give the child relief, but because they may be symptomatic of graver maladjust- 
ments still to come. The mother’s distress and involvement in the problem au- 
tomatically disqualif 3 - her for finding the solution alone. 

An.v of these behavior disordei’s maj' appear transiently in the normal child. 
But the neurotic, neuropathic, or psj-chopatliic constitution presents them in 
constellation and more or less permanentlj'. Uncertain as the somatic diagnosis 
now is, there is reliable evidence that phj'siologie coi’relates exist to undermine 
resistance to even the less harsh onslaughts of the environment. A simple ilhis- 
1 ration is the infant's undue disfre.ss after swallowing air. Most infants swallow 
air during feeding, but those suffering from it are the kinetic type who gulp 
food. Eumination is a neurosis, the elucidation of which maj- be puzzling.^ The' 
pleasure derived from it induces the repetition of a onee-involuutary regurgita- 
tion; this is the familiar pattern of ps.vchologic d^mamics imposed on a sub- 
stratum of somatic defect. 

Hj'steria, a common ps.vchoneurosis in childhood, is marked bj’^ exaggerated 
impressionabilitj’ and suggestibilit.v. Di.sturbed visceral function, motor dis- 
orders, and distorted emotional responses arc the defense mechanisms adopted 
to safeguard ego and preserve self-respect. 

These instabilities are in some measure ph.vsical as confirmed bj' a studj' 
b.v Sherman and Jost,'" which concluded that, in general, the neurotic appears 
to be much more unstable ph.vsiologieall.v than the normal child. For the neu- 
rotic. neuropathic, and ps.vcliopathic individuals, medical and ps.vchologic super- 
vision arc mandatorv through childhood and adolescence. 

Enui’esis, as an expression of anxietj”, sexual excitement, resistance, de- 
fiance. and immaturitj', is an extremeh- common behavior disorder. To the 
well-known dj-nainics, Despert-’' adds the neurotic attitude of those responsible 
for training children in urinarv control. In this gi’oup, she observed that 
though the enuretics ate and gained well as infants, p.s.vchomotor development 
was relativel.v late. The.v earl.v experienced diffioult.v in expressing normal ag- 
gre.s.sive impulses and peisi.stcd in infantile demands far be.vond the usual age 
levels. While not true in all cnurctie.s, in some cases veiy earl.v training re- 
sults in overorganized iiersonalit.v patterns with compulsive tendencies. Enure- 
sis raretv .succumbs to ph.vsical measures alone. 
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The iearM child and the anxious child present differCTit behavior sjni- 
dvomes. Fears develop from the trauma of actual experience and, unlike 
anxieties, exist on the conscious level. The child exposed, for example, to sur- 
gical operation manifests emotional sequelae definitely attributable to this ex- 
perience. Prolonged night terrors are characteristic responses of the one- 
and two-year-olds; those above 4 often become ncgativistic. The presence of 
the mother and the administration of anesthesia before removal from the hospi- 
tal bedroom will sustain the young child through a trying experience wlien it 
cannot be postponed.^" In the face of night terrors, simple hypnagogic sugges- 
tion is often effective. 


DEAFNESS AND SPEECH DISORDERS ' 


Deafness of any degree gravely influences personality adjustment. The 
totally deaf child does not progress lieyond prelinguistic liabbling in which ut- 
terance is unaffected by auditory impressions. Both hearing aids and rehabilita- 
tion at the earliest possible moment are recommended for total and partial deaf- 
ness. 

Stuttering and other forms of speech disorders have long presented a chal- 
lenge. Actual structural defects remedial by surgery or palate plates are rela- 
tively rare. The victim of cleft palate is understandably resentful and humili- 
ated, and, as a result of this, often aggressive. Speech difficulties and behavior 
patterns derive from clear-cut causes. Lisping, too, presents a simple diagnosis 
of poor dental spacing or the indulgence and perpetuation of infantile speech 
habits. Nasal speech may be due to polyps, adenoids, or tonsils, and slowly 
developing speech to poor auditory perception. Much more subtle, however, 
arc the mutisms, disorders of articulation, and .stuttering. 

The speech-defective child displays a variety of pex’sonality difficulties, of 
which speech is only one expression. Overprotection may eliminate the need of 
speech, gesticulation providing a good substitute. Low or retarded intelligence 
influences the rate of speech development, or for protective reasons the child 
])reYers to remain at the infantile level. Special education in a nursery school 
is imperative for these disabilities. 

Stuttering is attributable to both physical and mental di.sturbance, and 
a]ipears during the more stressful periods of growth : from 2 to 4 years of age 
when the mechanisms of speech are integrating; from 6 to 8 j'cars when school 
prcssurc.s arc new; and in early adole.scenee with its physical, emotional, and 
social hasard.s. 


A recent symposium on stuttering® revealed a many-faceted sjmdrome in 
the production of the stuttering personality. That anxiety is primary, not see- 
omlary, to the speech difficulty is an onhstanding finding.’ The majority of the 
fiity ohiklrcn sludicd made a ]mor social adjustment very early, even before 
the si>eocb defect could be con.sidered a .s-crioiis social handicap. In addition 
handedness, coutrury to a prevailing concept, played no part as a sln"le eti- 
ological factor. Tlie .subjects’ families had a higher than average ratio of up- 
pci- resiuratory, upper digc.slive, and cardiovascular diseases. From this the 
mvc.st,gator.s conclude that the hereditary factor might be interpreted as a 
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somatic selectivity influencing sj'mptomatic choice in the stuttering individual. 

In the same study, stutterers revealed a marked disturbance of motor func- 
tion. Even in those children ivho did not present motor retardation, analysis 
showed a global, imiform defect in maturity of the extrapyramidal system. 
Eorschach patterns of the same group disclosed emotional and pei-sonalitj' mal- 
adjustments, rigidity, great anxiety, and obsessive-compulsive traits. 

Johnson'- focuses attention on a previously neglected factor — ^namely, that 
stuttering in serious forms seems to develop after diagnosis rather than before 
it, and is, therefore, a consequence of the diagnosis. This may imply that 
formal medical recognition of his difficulty poses a new problem for the stutterer. 

Too often parents and teachers attach disproportionate importance to the 
stuttering while minimizing the personality and neurological correlates of whieli 
it is onl.v an expression. Probably underlying both the stuttering and the 
parental reaction, howevei’, is a poor parent-child relationshiii, lack of parental 
re.s]3onse, and a resulting feeling of insecurity. 

NEED FOR PEDIATRIC-PSYCHOLOGIC COOPERATION 

There seems to be little doubt that the pediatric approach must be in largo 
measure psychologic. Pediatrician and psychologist must work together in 
close teamwork, not only when personalit}' organization provokes the disease 
.syndrome or is adversely affected by it, but when routinelj- guiding the ap- 
parently normal child. 

Caution is in order lest a tendency to overstress the psychogenic aspects 
ignore the simple physiologic evidence. The myopic child expresses his discom- 
fort in a varictj' of seemingly neurotic patterns. Night terrors and even asthma 
may result from difficult breathing arising from bad tonsils or adenoids. The 
apparentlj' wilful and disobedient or suspicious child may be laboring under a 
hearing difficult}'. Sexual derelictions may begin with itching, irritation, or in- 
flammation of the genital area. Inattention, lassitude, and indifference can often 
be laid to malnourishment or fatigue. The psychologist shares with the pediatri- 
cian, therefore, the obligation to consider all the possible factors before exercising 
his special skills. 

Because the dynamics of the young personality are not yet clouded over 
by the cornified layers of resistance to social pressures and conformity, simple 
psychologic measures usually suffice. In man}' cases, therapeutic houi’s spent 
witli tile parents are more rewarding than tliosc spent with the cliild. 
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Comments on Current Literature 


ATOPIC ECZEMA AND BRONCHIAL ASTHMA 

T he relationship between atopic eczema in infants and respiratory allergy, 
especially bronchial asthma in older children, is of practical importance in 
tile over-all management of the allergic child. 

In a recent article Ross and Brown* state that about one-third of infants 
with atopic eczema develop other allergic manifestations in later life. They 
urge that allergic children be given the advantage of protection from repeated 
exposure to animal danders, feathens, and house dust, since a significant number 
of such children will develo]), within a period of months or years, positive sldn 
tests to these inhalants a.ssociated witli attacks of bronchial asthma. Bj* employ- 
ing such preventive measures, it seems I'casonable that a certain number of 
children with allergic tendencies might be spared untoward clinical manifes- 
tations. 

In an article entitled “Food Sensitivity in lOO Asthmatic Children,” Lewis 
'Web!) HilP ])ointa out, on the other hand, that the persistence of cutaneous 
sensitivity to food may lead to erroneous interpretation of such skin tests and 
may result in serious mistakes in therapy. Although positive skin tests often 
pereist and the cutaneous reaetion may be as large as it was in the beginning, 
there is a great tendency in allergic children to acquire tolerance to food as 
they grow older. 

As an example of uncritical interpretation of .skin testing, Flill refers to a 
ii-ycar-old child with bronchial asthma who had been placed on a ridiculous 
diet, based uiion results of 236 tests for food. She had been found skin-sensitive 
to 10.9 foods. “The asthma was in reality due to grass and tree pollen, and she 
was later quite successfully hypo.scnsitized, with no dietary I’estrietions what- 
ever,”- While Hill states that food can cau.se astlmia in children, he emphasizes 
the fact that cutaneous sensitivity to food is often not correlated with clinical 
manifestations of allergy. He studied 100 asthmatic children between the ages 
of 3 and 12 yeais. The skin testing was done by the scratch method. In this 
grou]), there were 218 positive skin tests to food. Of these, only forty-four 
(20 per cent) were shown to be of etiological significance. Egg white, fish, 
licanut. walnut, and chocolate accounted for thirty-eight of the forty-four sig- 
nificantly positive tests. Twenty-four of the 100 children were known to develop 
a.sthma following the ingestion of certain foods. It was of some practical im- 
portance that in the majority of cases tlieir mothers had been aware of this 
before any skin testing had been done. Positive .scratch tests to 15S foods, 72 
IH'i’ cent of all tests done, wore shown to be of no clinical si,gnifieance. Twenty- 
two iiositive tests to potato were ob.scrved, but in no instance could it be shown 
that ingestion of potato produced bronchial a.sthma or any other SAunptom. 

Hill's findings are sui)ported by the observations of Adams,* who found 
that of 130 positive scratch tests to food only, 23 per cent were of clinical im- 
poitanee. Likewise. Chobot and Hurwitz’ rei)orted that in their studies IS 
per cent of 198 tiositive scratch tests to food were of clinical significance. 

Iliir-' concludes tliat “about a fifth of positive scratcli tests to foods in 
asthmatic children arc of etiologie significance" and that “sensitivity to food, 
which should always be taken into consideration in asthmatic children, is of 
relatively little importance in comparison with sensitivity to pollen, other 
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environmental allergens, and upper respiratory infections.” Positive tests that 
were of etiological significance wlien the child rvas younger gradually become 
less so as the child grows older and gains increasing tolerance to foods 

In the light of these findings, it seems clear that persistence of cutaneous 
sensitivity to ingesta may lead to erroneous interpretation of skin tests and 
thereby to unnecessary and undesirable dietary restriction of the allergic child. 

Russulu J. Blattxhr 
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SAMUEL McCLINTOCK HAMILL 
1864—1948 


Samuel lIcClintock Haniill died at his home in Philadelphia on IMay 3, 
194S. He n’ould liave lieen 84 years of age next Kovember. His death marks 
the passing of one of the finest eharaetei’s ndio influenced the course and ideals 
of American pediatiics during the first four decades of this century. 

During his early professional years he was an instructor at the University 
of Pennsylvania from which he was graduated in ISSS, and from 1901 to 1919 
he was profe.s«or of pediatrics at the Philadelphia Policlinic. 

Early in his career he became interested in child health, and it was in this 
field of pediatrics that he made his important contribution. In 1915-1916 he 
was president of the American Association for the Study and Prevention of 
Infant Mortality, and later, when this organization finally emerged as the Amer- 
ican Child Health Association, he served again as president from 1931 to 1935. 
In 1929 he retired from practice and from then on gave all of his time and 
interest to child health woik. As chairman of the Section on Medical Service 
ol the Third White House Conference in 1929, he led and inspired a large 
group of pediatricians and scientists in other fields in producing a monumental 
stud.v and report which included all aspects of child health. Urged by the 
Pennsylvania State Medical Society and the Governor of the state he took the 
chairmanship of the Emergency Child Health Committee for Penns.vivania, and 
in recognition of his work in this capacity the state society presented him with 
an award for distinguished service. He was also given a medal h.v the Phila- 
delphia Pediatric Society “for notable sendee and achievement in child health.’' 

He was chairman of the Section on Diseases of Children of the A. M. A. 
in 1911. and president of the American Pediatric Society 1913-1914. He was 
a founder member of the American Academv of Pediatrics and president in 
1932. In 1940 the University of Pennsylvania conferred on him the honorary 
degi'ee of Doctor of Science. 

Dr. Hamill started his pediatric work as a practitioner giving his services 
to a few children and ended a distinguished career by giving them to all children 
in his community, his state, and in the nation. As lie grew older and less active 
he never lost interest in pediatric affairs. When I visited with him at his home 
last November his mind was clear and active, and he was intensely interested 
in talking about current pediatric problems and developments. This was 
sliortly before the death of Mrs. Hamill to whom he was married in 1895. 

He had a closer i-elationship with the younger pediatricians during his life 
than any of the other men of his own generation. He told me once that when 
he was a yoiuig man he asked Dr. Jacobi how he always kept so young in spirit 
and in his interests, and Dr. Jacobi told him it was because he had always kept 
close to the younger men. Dr. Hamill took this advice to heart, and this was 
one of the reasons “Sam" was so loved and re.speeted and looked up to by the 
group some twenty years younger. He inspired us and gave us leadei-ship and 
we looked upon him as our friend and companion without the thought of age. 

B. S. V. 
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Book Reviews 


Child Care: Questions and Answers. Children's -Welfar-o t i 

IMS, t C.„p.,„y, l„, TO. m p*.'” Y., 

This book \sas prepared bv a snecial eoninib*„„ r 
of Xew York. Workers from the 200-odd membws of tl.rF Welfare Federation 

asked by p:irents of children from birth to G rears of ^®^"^tion submitted questions 
selected the most frequent and important questLs a„,i "Pecial committee then 

eoiers the Gelds of Rroivtli. feeding, routine care, de^e^opnie^t e ' 1 « 

care and the special senses. The ansuers are clear 

he best of present-day pediatric thought. It is T’ n "• ™ ^th 

have encountered. The book should be of great ' 01 “! t''‘ I*”® we 

clinics and centers, to teachers i„ Ss “^1 to If? ‘=l»l'>ren's 

some ,iay resp„„s.ble for the care of young din! who are in 

isn 


Editor’s Column 


THE EDITORIAL CONTROL ^*D POLICIES OF THE JOURNAL 

In the July issue a year ago we discussed certain plans to make The Jouk- 
XAL OF Pediatrics of more practical value to the man in practice. AVhile con- 
tinuing the publication of clinical and laboratory studies upon which progress 
depends, opportunity was afforded last year to develop the Jourxal at the same 
time in a way which would make it of greater value and interest to the prac- 
titioner who is responsible for the direct care of children, whether he be a pedia- 
trician or general practitioner. Despite a necessary increase in subscription 
rates due to the tremendous increase in the cost of paper and printing, the 
Journal now has to print a thousand more copies each month than it did in the 
first half of 1947. 

During the year a new Editorial Board, whose names appear on the cover, 
was appointed. The membership is made up of representative pediatricians who 
hold the same feeling and attitude to' the desirability of the proposed changes 
as the Editor. 

By formal agreement entered into between the Editor and Editorial Board, 
and the publishers, the Editorial Board has entire control of the editorial policies 
of the Journal. That there may be no misunderstandings the Editor would 
like to state tliat tlie publishers have never once interfered witli or made sug- 
gestions as to the editorial policies of the Journal since it was started in July, 
1932. 

The Editorial Board is thus in entire editorial control of the Journal. It 
is a self-perpetuating board with power to fill vacancies and to add additional 
members if it is deemed in the best interests of the Journal. Further, the selec- 
tion of tlie Editor is the responsibility of the Board. 

The publishers liave voluntarily proposed to limit the amount of paid ad- 
vertising carried by the Journal, and that nothing shall be advei-tised unless it 
is acceptable to the Board. 

Editorially the Journal will continue to discuss pediatric matters and prob- 
lems, and the views expressed will represent the views of the Editorial Board, 
or of individuals signing editorials if approved by the Boai’d for publication. 

As Editor we take pleasure in presentimr this statement as to the editorial 
control of the Journal. 

Borden S. Veeder. 
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Original Communications 


ANTIBODY FOEjMATION IN EAELY" INFANCY AGAINST DIPHTHEEIA 

AND TETANUS TOXOIDS 

Jean V. Cooke, M.D., With the Assistance of Jean Holowach, M.D., 

J. E. Atkins, Jr., M.D., and John E. Powers, M.D. 

St. Louis, Mo. 

T he belief that there is a striking defect in the ability of young infants to 
produce specific antibodies has been rather widely held and has been the basis 
for the practice of deferring aetive immunization until later infancy. The 
present paper is the report of a study made on a group of infants to determine 
their ability to produce specific antibodies against two antigens, diphtheria 
and tetanus, antitoxins of which can be more or less accurately determined 
quantitatively and are generally accepted to be associated with clinical im- 
munity. 

method of study 

The infants tested were healthy babies in attendance at the Health Centers 
at Washington University Pediatric Clinic and at one of the St. Louis City 
Health Clinics and included both white and Negro children. Their ages varied 
from 1 to 14 months, although most subjects were under 6 months of age. At the 
first visit, blood was dravm, tested for diphtheria and tetanus antitoxins, and a 
subcutaneous injection of combined diphtheria and tetanus toxoid^ given A 
second injection of the same material was given two months later, and one month 
after this second injection a blood sample was again titered for diphtheria and 
tetanus antitoxin. No unusual local or general reactions' followed the iniections 
Schick tests were periormed on all babies after the immunization, but so few of 

made ' 

results 

a total „t 284 i.tfattla I™„, 1 14 

.™,aat,o„, ttottc had dotoelal.lc tetaans antitoxin i„ blood 111 td 

'■"•‘'“{SlELrTnT'"'"' University, and tl,c Wasldngton Uni- 

i'.li'i’.o^.'To^^.^Sli'i’u AnjVf ox (cutton. 
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less than 0.01 unit per cubic centimeter, the smallest amount detectable bj^ the 
method u.sed. The results of tests one month after the second injection of toxoid 
in 18S infants are shown in Table I. It will be noted that 181 showed one unit 
or more of antitoxin per cubic centimeter. Five of the 127 in whom the im- 
munization was started before the age of 6 months shoived between 0.3 and 1.0 
luiit, while only two babies, both over 6 months of age, showed as little as 0.01 
to 0.1 unit of antitoxin. 


T.VBLE I. EESULTS of IMMUKIZATIOK AVlTH TF.TAXKS TOXOID IN 18S INFANTS 


AGE AT FIRST TOXOID I 

IK'JECriOA’ 

(MO.) 1 

1 KUMBEK j 

IMMUNIZED 1 

ANTITOXIN 

UNITS 

TITER AFTER IMMUNIZATION, 

PER CUBIC CENTIMETER 

! 0.01 TO 0.1 

! 0.3 TO 1 1 

1 OR MORE 

1 to 3 

73 


4 

69 

3 to 6 

54 



53 

6 to 14 

Cl 

2 

1 

59 

Total 

188 

2 

5 

ISl 


These results show that the mechanism for producing antibodies, as judged 
by the response to tetanus antigens, is well developed even in early infancj^, 
since more than 95 per cent of those fii’st inoculated from 1 to 6 months of age 
developed an excellent immunity, and in the remainder the antibody response 
was veiy good. Indeed in only two, or a little more than one per cent of 188 
infants immunized, could the response be considered inadequate. 


Table II. Diphtheria Antitoxin Found in 284 Normal Infants 


AGE 1 

(MO.) 1 

NUMBER 

TESTED 

1 DIPHTHERIA ANTITOXIN TITER, 

UNITS PER CUBIC 

CENTIMETER 

|LESS THAN 0.03 1 

0.03 TO 0.5 

1 0.1 TO 1.0 1 

1.0 OR MORE 

1 to 3 

112 

75 (67 %) 

9 

18 

10 

3 to 6 

90 

74 (82.2%) 

8 

6 

2 

6 to 14 

82 

79 (96.3%) 

0 

2 

1 

Total 


228 (80.3%) 





Biphtlieria . — Of 284 infants from 1 to 14 months old tested for diphtheria 
antitoxin before immunization, 228, or SO per cent, had less than 0.03 unit of 
antitoxin per cubic centimeter. However, as was to be expected, the propor- 
tion of those with demonstrable passive immunitj^ varied considerably with the 
age of the bab 3 ', as shown in Table II. Here it will be noted that of those under 
3 months of age, about one-third had antitoxin, while of those from 3 to 6 
months old less than one-fifth had a passive immunitj^, and in the babies over 
6 months less than 4 per cent had antitoxin. The number of infants in the 
earlj' months of life who had a passive diphtheria immunitj' inherited from their 
mothers ivas somewhat less than in studies reported praviousl.v, and the possible 
reasons for this will be discussed later. 

After immunization, 191 of the infants were tested. A summaiy of the 
results is sliouai in Table III. Those who showed more than 0.1 unit of anti- 
toxin per cubic centimeter were considered to have developed a definite im- 
munitj*. It will be noted that in the group of sevent.v-five infants under 3 
months of age, one-third failed to reach a titer of 0.1 unit or more while of those 
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T.uiLE III. Result.s of Diphtiiekia Immunization in 191 Infants 


AGE 

(MO.) ' 

j NUMBER 

1 TESTED 

ANTITOXIN TITER AFTER IMMUNIZATION, 

UNITS EEH CUBIC CENTIMETER 

LESS THAN i 

1 0.03 

0.03 TO 0.1 

1 0.1 TO 1.0 

1 1.0 on MORE 

I’ER CENT WITH 
0.1 UNIT OR 
MORE 

1 to 3 

75 

17 

8 




3 to 6 

5G 

4 

2 




6 to 14 

60 

1 

•2 




Total 

191 

00 

12 

42 

115 



from 3 to 6 months almost 90 per cent, and of those over 6 months, 95 per cent 
had developed immunity. 

The relation of the presence of passive antitoxin in the blood and resistance 
to immunization in younger infants in this group was analyzed. In Table IV 
are shonm the results of immunization of 158 infants who showed less than 0.03 
unit of antitoxin before the toxoid injections. It will be seen that even in the 
younger infants under 3 months of age, 83 per cent developed immunity, al- 
though the figures of 87 per cent in those 3 to 6 months old and 95 per cent in 
the age group over 6 months are definitely better. 


Tabue IV. Diphtheria Immunization in 158 Infants With No Passive Immunity 


AGE ! 

(MO.) 

[ (ANTITOXIN TITER AFTER IMMUNIZATION, 

UNITS PER CUBIC CENTIMETER 

■ESSSSaHHEESH 

0.03 to 0.1 

0.1 TO 1.0 

[ 1.0 OR MORE 

PER CENT WITH 
0.1 OR MORE 

1 to 3 

52 7 

2 

12 

31 

82.7 

3 to 6 

46 4 

1 

7 

34 

87.0 

6 to 14 

60 1 

2 

13 

44 

95.0 


The results of immunization of thirty-three babies in whom antitoxin was 
present before immunization are shown in Table V. When attempting to de- 
termine the development of an active antitoxic immunity in a group of infants 
who already have a passive antitoxic immunity, the interpretation of the results 
depends upon whether or not the titer has risen after the immunization. In 
most of the infants studied the antitoxin titer was lower after the toxoid in- 
jections than before. The striking defect in active antitoxin formation is shown 
by the fact that less than one-third of the infants under 3 months of a<^e had 
more than 0.1 unit of antitoxin per cubic centimeter, whereas almost 83 per 
cent had had such a titer before immunization. In a review of the individual 
infants no constant quantitative relationship was found between the amount 
of passive antitoxin present and the inability to develop an active immunity 


Table V. 


ACE 

(MO.) 


1 to a 
a to G 


DlPHTUElIIA IMMUN1Z.\T10N IN 33 INFANTS WiTH PASSIVE IMMUNITY 


NUMIIKU 

TKSTnn 


23 

10 


‘ BEEonr 

IMSIUNIZATION 

AFTER IMMUNIZATION 

0.03 TO 
0.1 

4 

0.1 TO 
3.0 

11 

1-0 on 

MOKE 

ft 

LESS 

TU.\N 

0.03 

TO 

0.03 TO 
0.1 

0.1 TO 
I.O 

1.0 on 

MORE 

PERCENT 
WITH 0.1 

OR MORE 


•Throe of tho5o were ” ^ 

tTwo of Iho.-io were the .-iame 'and one I'vfore immunization. 

• amc. and one «a.a Ie.<s than before immunization. 


30.4 

90.0 
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since some infants with the lowest titer (0.03 to 0.1 unit) had less than 0.03 
unit when retested after immunization. While the result appeared better in 
the small group of infants 3 to 6 months old, it Avas true that in some of these 
in Avhom the antitoxin content appeared good, the titer was the same or slightlj’ 
less after than before the toxoid was giA'en, as ivas the case in the younger age 
group. Although the mmiber of passiA-elj^ inunune babies studied is relatwely 
small, the results are so definite and striking as to leaA'e little doubt as to their 
significance. 

To summarize briefly, it u'as found that so far as tetanus antigen is con- 
cerned, the mechanism for the production of specific antibody (antitoxin) is 
apparently as good in early infanej^ as it is later, since practicallj^ all infants 
showed an excellent response. With diphtheria antigen, infants imder 3 months 
of age responded to active immunization poorlj', and this interference with 
antibody production was due to the presence of recognizable passive immunity 
in most instances. E^-en small amounts of demonstrable antitoxin maj^ prevent 
the acth'e immunit 3 ', and it seems possible that this fact maj' explain the de- 
creased percentage of subjects in tlie 3-to-6-month age group who developed 
immunity. Aiter the age of 6 months, good immunity developed in 95 per cent. 

It 

DISCUSSION 

The long-held belief that j’oung infants respond poorlj’- to antigens has been 
accepted bj^ most authorities and lias been the reason for the general practice 
of deferring active immunization until the latter half of the first year. This 
has been supported bj^ some obseiwations in rabbits that j’oung animals produce 
antibodies less well than older ones, and bj' the fact that manj' infections are 
more severe and fatal in the neonatal period and in the earlj* months of life 
than later, although it has long been realized that immunity to vaccinia de- 
velops as readil}^ in earlj' infancy as later. The principal reason, however, is 
apparentl}’^ derived from the viev-s of Di\ William H. Park and his co-ivorkers 
in their pioneer work with active immunization in children against diphtheria, 
which reallj’ formed the basis and pattern for much of the subsequent develop- 
ment of active immunization. The statement is made frequentlj^ in their 
papex’s that immunization should be defezTed until after 6 months, and tliis 
conclusion was appai’enth' reached from the following obseiwation,^ which is 
the onlj' direct inference to the subject in their manj" I’eports : 

“Two thousand infants were given full doses of toxin-antitoxin on the 
third, eighth, and eleventh daj's after birth. One j-ear later 100 xvere tested, 
and 52 per cent gave negative Schick tests. Since untreated infants gave the 
same I'esult, it was exudent that the combined effect of the immature cells 
and the over-neutralization of the toxin-antitoxin present (because of the 
passive immunization derix’ed fi’om the mother) prex'ents anj' appreciable 
I’esponse to the toxin-antitoxin injections.” 

In diphtheria it has been generallj- accepted that passive immunit.v in earl.v 
infancj' as indicated by a negative Seliick test intei-fei-ed with active immuniza- 
tion, although the present paper reports the fii'st time this has been demonstrated 
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by actual antitoxin cleterininatioiis. This inliiliition of active antigen stimulus 
by passive imnuinity is apparently identical with that which has been shomi in 
artificial passive tetanus immunity,- and is apparently due to the fact that toxoid 
antigen combines with antitoxin, and the neuti’alized antigen cannot exert the 
usual antigenic stimulus. 

The nuipber of infants in the series here reported who had a passive im- 
munity in the early months of life was only about 34 per cent, a figure which is 
less than half of that reported by Karasawa and Schick and by v. Groer and 
Kassowitz in studies of more than thirty years ago. Because of these early 
reports the belief is still widely held that a considerable majority of jmung in- 
fants possess a high degree of immunity to diphtheria for some months after 
birth. It should be remembered, however, that in the daj's when most of such 
studies were made (1915-1922) diphtheria was relatively prevalent in the large 
cities from which statistics were collected, and the percentage of 65 to 72 per 
cent of natural immunes is no longer applicable to most populations. Even 
- then the figures* from rural and suburban districts where diphtheria was less 
common showed only 42 to 48 per cent of immunes. In recent times, Wright 
and Clark, ^ in a study of 250 parturient women from suburban London, found 
44 per cent had negative Schick tests, while Vogelsang and Kryvi® in Bergen, 
Norway, found only 27 per cent of 500 such women to have negative Schick 
tests. It is apparent, therefore, that there is no justification for applying gen- 
erally the results of the early surveys to modern populations, in whom the per- 
centage of immunes is often less than in a preAdous generation because of dif- 
ferences in the incidence of the disease. 

The possibility has been suggested that in the United States, where active 
diphtheria immunization is practiced on many children, a definite increase in 
antitoxin immunity might have developed and persisted to adult life. On the 
other hand, in the past decade the incidence of diphtheria has fallen, so that in 
the United States the mortality from the disease is now less than 5 per cent of 
what it was Avhen most of the studies were made; thus it would be expected 
that the number of natural immunes wotdd be considerably lower. This seems 
to be substantiated by the fact that in a group of 2,933 troops of the United 
States Army from widely scattered areas of the United* States, 55 per cent had 
negative Schick tests.® It must be concluded that from one-third to one-half of 
infants iiave a passive diphtheria immunity in the early months of life. This 
immunity pei-sists in various infants up to 6 months, and while it is present 
the infants are resistant to active immunization uuth diphtheria antigens It 
would appear advisable, therefore, to defer active diphtheria immunization until 
after the sixth month since at tJiis time the highest percentage of active im- 
munes >Yo\ua bo obtained. 


The ch.e imerest m ability ot yoong a„d their immuhitv 

repouee .ncetomsm, »„d the mnin rc.w,„ for the present stodv, eoncems the 
„ee o tvUooptne: eoneh ontt-ens. Diphlherio „„d tetann, are o presenrstlch 

the fret yo,,r of tife, hoyerer, hee jlLnlS 
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immunization in the early months since no one questions the desirability of 
early active immunization against whoopng cough if this is possble. The belief 
in the poor response to antigens by young infants has been so strong that it is 
the routine practice to give pertussis immunization only after the sixth montli, 
althougli a feiv physicians have been attempting earlier injections. In a re- 
cent well-controlled field study, Sako' lias reported that he found early per- 
tussis immunization as effective as that done in later infancy. The evidence 
presented in the present stud}* shows conclusively that the mechanism for anti- 
body formation against tetanus antigen is as well developed in earl}* infancy 
as it is for vaccinia, and that only when a passive antibody is present as in cer- 
tain eases of inherited diphtheria immunit}* is there an interference with anti- 
body formation. If the ability to produce specific antibodies is well developed 
in earl}* infanc}*, there appears no reason that antibodies to pertussis antigen 
cannot be as readily formed as those to tetanus antigen, and the justification for 
carl}* pertussis immunization is strengthened. 

Eecently, there has been some tendency to use a routine of diphtheria, per- 
tussis, and tetanus antigens by simultaneous injection. While such multiple 
antigens are as effective in immunization as those given individually, they would 
seem to be most useful when given to infants after 6 months of age. Since, for 
the reasons stated, there are definite advantages in immunizing against diph- 
theria later in infancy and against pertussis in the earl}* months, the “timing” 
is bad for routine use of combined antigens. A course which appears to meet 
the requirements as discussed, and which ha’s been in use in the Washington 
University Children’s Clinic for the past year, is to give pertussis vaccine at 
the sixth, ninth, and twelfth weeks, and combined diphtheria and tetanus toxoids 
in the seventh and ninth months. 


SUMMARY 

A study was made of the development of antitoxin after two injections of 
combined diphtheria and tetanus toxoids in a group of }*oung infants. It was 
found that the production of tetanus antitoxin is as good in the early months 
of life as later, and this finding denotes that the mechanism for the production 
of antibodies is well developed in young infants. With diphtheria antigen, the 
development of antitoxin is definitely defective in a considerable number dui'ing 
the fii’st 6 months of life. This impairment of antibody formation is related to 
the presence of passive immunity in the resistant infants and appears specific 
for diphtheria. The application of these findings to the practical immuniza- 
tion of infants to diphtlieria, tetanus, and whooping cough was discussed. 
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GAl.ACTOSBMIA 

Eugene 0. Goeustein, 51.1)., and Julius 51. Bnxis, 51.1). 
Baltimore, 5Id, 

G ALACT0SE5[rA, chronic hypergaiaetosemia, galaetemia, and galactose 
diabetes are terms used to designate a metabolic disorder of infancy, 
characterized by the symptoms of failure to gain weight and grow properly, 
with the chief signs of hepatomegaly, splenomegaly, melituria, and albuminuria. 

The first authentic case was reported by Gdppert' in Germany in 1917. 
His patient was 2 years and 5 months of age when first observed. The child 
had had a history of jaundice for the first eight months of life, was poorly 
developed, malnourished, had a large liver, and there were albumin and sugar 
in the urine. The reducing substance was found to bo galactose, and when milk 
was removed from the diet, sugar and albumin disappeared from the urine, the 
child gained weight, and the liver became smaller. 

In 1935, 5Iason and Turner^ published the first American report of a case 
in a Negro boy 6 months old who failed to gain normally as long as his diet 
contained milk, who showed marked enlargement of the liver and slight enlarge- 
ment of the spleen and superficial lymph nodes, a positive van den Bergh, 
secondary anemia, osteoporosis, and albumin and sugar in the urine. The 
.sugar was determined to be galactose. Removal of milk from the diet resulted 
in the disappearance of sugar and albumin fi'om the urine, decrease in the size 
of the liver and spleen, improvement in the anemia and the osteoporosis, and 
disappearance of the positive van den Bergh Avith a rapid gain in weight. 

Norman and Fashena^ in 1943 published the third case, in an 11-Aveek-old 
white child, characterized by galactosuria, albuminuria, hepatosplenoraegaly 
mild azotemia, and osteoporosis. Removal of milk from the diet resulted in 
disappearance of all symptoms except the mild azotemia. 

5Icllinkoff and his associates^ in 1945 reported a similar patient, first seen 
at the age of 2 months, who in addition had evidence of liver damage as shown 
by a positive eephalin flocculation test. He also improved on a milk-free diet 
and had gained weight and appeared normal except for an enlarged liver at 
7 months of age. 

Bruek and Rapoporl^ in the same year reported another case similar in 
all re.spects to the previous ca.ses, in which there were, in addition^ bilateral 
nuclear cataracts. All pathologic signs and symptoms including the cataracts 
disappeared when milk was removed from the diet. They also'’ reported that 
cataracts wore later discovered in 5lason and Turner’s patient. 

The most recent article on galactosemia by Goldbloom and Briekman-^ in 
.I£^1946, reports two patients, aged 6 and 21/. months, with similar findings 

ChSct'ot roaiatnes Sina. Ho.pitM. BaUImorc. Md. Dr. A. J. gchajr. 
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including cataracts, who improved satisfactorily upon elimination of milk from 
the diet. The cataracts alone failed to clear. 

There are several eases reported in the older literature in which galactose 
has been found in the urine, hut because of other coexisting conditions they 
cannot he placed in the eategoiy of galactosemia. 

lYe will report another case, bringing the total of the published cases to 
eight. 

CASE REPORT 

W. J., a white male infant, was admitted to the Ciiildren’s Ward of the Sinai Hospital 
of Baltimore on May 2S, 1947, at the age of 2% months, with a chief complaint of vomiting 
and diarrhea since birth. 

Famili; Eistory . — The parents were both 35 years old and in good health. There were 
two siblings, aged IS and 20 years, both living and well. The mother had had one abortion in 
the first trimester, cause unknown. A maternal grandmother was a known diabetic. 

Past Eistory . — The child was born at terra and delivery was uneventful. The birth 
weight was S pounds. He became jaundiced on the third da}- of life and remained so for 
one week. 

Present Illness , — From the age of 2 weeks the child began to vomit his feedings, re- 
quiring frequent changes of formula. 

At one month of ago he developed corj-za u-ith cough, and at that time he developed a 
diarrhea lasting two days. He was treated with one injection of penicillin. Following this 
he had a constant cough, sneezing, and associated sweating and pallor. There were alternating 
vomiting, diarrhea, and constipation. One week prior to admission his stools became green- 
ish in color and mucus was noted on several occasions. The mother had noticed frequent 
swallowing of air, with eructation and flatulence. The child was noted to ruminate after 
regurgitation of food. He always seemed hungry, and he lost weight. He was seen by 
Dr. Askin on the da}- of admission, who found an enlarged liver and recommended hospitaliza- 
tion for investigation with a working diagnosis of von Gierke’s disease. 

Physical Examination . — The temperature was 100° F., pulse 140, respiration 20, 
weight 7 pounds, S% ounces, head 3S cm., chest 30% cm., length 59 cm. Examination revealed 
a small, poorly nourished, pale, 2%-month-old white male infant, who appeared acutely ill- 
He was alert and his crj- was vigorous. Bilateral zonular cataracts were observed. The 
abdomen was protuberant. The liver was smooth, enlarged, and firm, the edge reaching three 
fingers below the costal margin. Laboratorj- findings were as follows: STS and tuberculin 
tests were negative; the red blood count was 3.11 million, hemoglobin S.O Gm., white blood 
count 25,300, with 5S per cent pol}-morphonuclear cells. The original urine showed a 2 to 
3 plus albumin; it was negative for sugar and acetone. Several morning urine specimens 
revealed no sugar, but on the fourth day a specimen taken a short time after feeding re- 
vealed a one plus sugar. Thereafter, repeated urinalyses revealed varying amounts of sugar 
from a trace to 4 plus by the qualitative Benedict’s test, and albumin from a trace to 2 
plus by the heat and acetic acid test. The fasting blood sugar (venous blood) was 79 nig. 
per cent, cholesterol 192 mg. per cent, calcium 11 mg. per cent, total protein 5,5 Gm. per cent, 
albumin-globulin ratio 3.S/1.5. The bilirubin was 7.0 mg. per cent. The direct ran den 
Bergh was 1.1 mg. per cent. The thymol turbidity was 4.7 units; the alkaline phosphatase 
was S.4 units; the bromsulfalein revealed no retention in tliirty minutes. The PSP test 
showed 90 per cent excretion in three hours. The prothrombin time was thirty-seven seconds, 
with a control of thirty seconds. The x-ray of the chest was negative. A roentgen examina- 
tion of the abdomen revealed “intestine displaced to the left and dou-nward by a mass, 
probably an enlarged liver; the long bones were not remarkable.’’ The presence of a 
reducing substance and albumin in the urine, associated with retardation in growth and 
development, cataracts, and an enlarged liver, suggested the condition of galactosemia. 
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Identification of the sugar in the urine uas then undertaken Fermentation nifli 
baker’s jeast nas shown to be negative. Osazone crystals were prepared, which could not 
be distinguished from galacto=azone Afucic acid crjstals were obtained, identical with those 
obtained with galactose. The phloroglucinol test was reported as equiiocal Tlie reducing 
substance in the unne was thereby identified as galactose A glucose tolerance test was done 
and a normal cune obtained. An oral galactose tolerance curve was also done. The blood 
sugar rose to 400 mg per cent one half hour after the ingestion of 1 75 Gm. of galactose 
per kilogram (See Figs 1 and 2 ) 



Course in Hospital — On the basis of identification of urinarj sugar as galacto'^o and an 
abnormal galactose toler.auce curve, a diagnosis of galactosemia was made and the child put 
on a milk free diet A Nutramigen and cane sugar formula was substituted for milk On 
this regime the urine became free of albumin and the reducing substance The child began 
to gam weight, increasing from 7 pounds, ounces on admission to 9 pounds, 1014 ounces 
on discharge nine and one half weeks later. The liver was somewhat smaller at the time 
of discharge, and the vomiting had ceased The child was dischaiged to return later for 
further studv. 

He was readmitted on Sept 2S, 1947, at the age of 0^4 months, seven weeks after dis 
charge, during which time he had gained three pounds, 7 ounces Plysical tvaniination 
revealed a well nourished, fairlv well developed white male child, alert and active The 
cataracts had completelv disappeared The abdomen was full, and the liver edge was pal 
pablo 3 fingerbreadths below the co«tal margin Laboratorv studies revealed the following: 
The red blood count was 3 4 million, the hemoglobin S4 Gra , the white blood count was 

•VVe are indebted to Dr Harold Harrison of Baltimore Citv Hospitais for aid in identifica- 
tion of the urinary sunar 
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11,100 witli 27 jior ocnt polymorplKmucloar oelK ami (.T pei cont lymphocyte'*. The urine was 
aegatue for albumin, sugar, ami formeil elements. The men was 1(1 mg, per cent, the fasting 
hloofl sugar (iS mg. jier cent. The total proteins weio ti Gm. pet cent, tlie albumin-globulin 
ratio was 4..'5/1.5, and the laii den Bcrgh w.ns negative. The eholostcrol was 14S mg. per cent, 
with 5S per cent cster.s. The eakiuni was ll.-l mg, per cent and the phosphorus, 4,5 mg. 
per cent. The carbon dioxide combining power was 41 2 lolumes per cent, A glucose toler- 
ance test was done. After tbe ingestion of 1.75 Gm. of glucose pei kilogram, a normal or 
slightly flattened curie was obtained. A galactose tolerance curi'e aftei the ingestion of 
1.75 Gm. of galactose per kilogram showed a high rise m one hour and a reduction to almost 
fasting leiel in six hour.«. Depression of the glucose level coincident with the rise of blood 
galactose was shown. Duiing this test, 7.81 Gm. of galactose was excreted in the urine. On 
one occasion the glucose (blood) fell to HI and on anotiici to 8, witliout evidence of shock. 
(See Figs. ?, and 4.) 



Pig. 4,_Values toi total btooU sugar, glucose, and galactose after the iiigestinn nr i -- 
galactose per kdogiam of hods weight. of l.io 


Gni. of 


COMMENT 

Anolhof case of galactosemia is vcportccf. Otu- patient was eharacfciaVecl 
h failure to gam weiglit and grow properly, gcneial underdevelopment en 
l.n-gomont of tlio liver, melilnria (galactose) albuminuria, anemia and ettor-’n t 
Removal of galactose Ivom the diet resulted in impiovement of -iH 
except for hepatomegaly, which showed hut slight O 

'ail iitlie from those previously described. " ‘ ‘ ^ 
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111 several of tlie cases reported, cai’efiil studies liave been made on carbo- 
hydrate metabolism, which v:e have attempted to duplicate. From these studies 
the followuig conclusions may be drawn: (1) There is a normal glucose toler- 
ance curve. (2) There is an abnormally high galactose tolerance curve. (3) 
The two suuars, glucose and galactose, have mutually antagonistic effects upon 
one another. Attempts to explain the pathologic changes oecurring in this con- 
dition have been made by several workei's. Jlasoii and Turner feel that the 
primaiy trouble is a lesion or functional disturbance of the liver that loners 



Fig- 5. Fig:. 6. 


Fiff 5. — W. J, affecl 3'_» months, befoie Uicrapy* 

Fiir. 6 — "W. J. aeed month*:, after three months of milk-fiec diet 

the ability of the oruan to com cut ualactose into trl\ cogen without seriously 
impairing the other functions of the liver ‘Alilk in the diet results in galac- 
tose reaching the general circulation; the circulating galactose maintains the 
total blood sugar at a level high enough to stimulate the mechanism for lower- 
ing the blood sugar, and this mechanism, unable to act satisfactorily on the aalae- 
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lose, acts excessively on the dextrose and causes the storage of abnormally larp 
amounts in the liver. When milk is udthdrawn from the diet, galactose dis- 
appears from the blood; the level of the blood dextrose again rises, and grad- 
ually the- excess of stored glycogen is discharged from the liver.” This explana- 
tion depends on the validity of the assumption that it is the height of the total 
blood sugar and not that of dextrose alone which sets in motion the mechanism 
for lowering the amount of lilood sugar. 

These same authors believe the other findings, such as anemia, osteoporosis, 
and elevated van den Bergh, are secondary, not primary, and in some way 
related to the continuous presence of galactose in the circulation. This they 
explain by (1) the diffusion of galactose throughout the body and its inter- 
ference in some way with normal metabolism, or ,(2) a relative dextrose starva- 
tion, interfering with normal cellular activity. The albuminuria, they feel, is 
similar to that found in diabetic children when first observed, and which also 
disappears when they become sugar-fi’ee as the result of treatment. 

Brack and Rapoport raise several objections to klason and Turner’s hypoth- 
esis-. first, that hypoglycemia per se, as seen in glycogen storage disease and 
hyperinsulinism, does not produce symptoms similar to those of galactosemia; 
and second, that hypoglycemia does not appear to lie an essential feature of the 
disease. In their patient and in others the hypoglycemia was only transient, 
occurring only during a galactose tolerance test. 

Brvick and Rapoport suggest a toxic effect of galactose on the variovrs 
tissues as a cause of the pathologic changes noted in this disease. 

Norman and Fashena agree with Jlason and Turner that galactosemia is 
due to failure of the body to convert galacto.se into glycogen and that the asso- 
ciated manifestations arc due to a relative dextrose starvation. 

Mellinkoff feels the defect is due to galactose or a polymer of galactose being 
stored in the liver and causing injury to the liver with resulting hepatic dys- 
function. 

Most recently Goldbloom and Brickman suggest that the high blood level 
of galactose interferes with the absorption of glucose from the intestine and 
this causes the low blood glucose when lactose is being fed. 

The presence of cataracts associated with this condition and the reversi- 
bility in .some cases is of interest. In 1935, Jlitchell and Dodge, in experiments 
on the ch’ects of high carbohydrate dict.s, found that on diets containing 70 
per cent of lactose, rats regularly developed cataracts, whereas equal amounts of 
slarclt. maltose, dextrin, or sucro.se had no such effect. Subsequently it was 
proved that galactose, not lactose per se, was the offending compound. In 
.some, of the rats in which the lesion did not progress to tlie stage of complete 
opacity, the lens became com])lctely clear. 


.summary 

1. .\nother .-asc of galactosemia, in a 21 /. month old infant, has been re- 
ported and tlie literature reviewed. 

(»ur case had the features common to all th<> other case.s— namelv, failure 
to earn wemht and .levelop properly, melituria, and alhuminnria. In' addition. 
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our patient showed cataracts, which have been described in 50 per cent of the 
other cases. The reducing substance was identified as galactose. B.y the removal 
of lactose from the diet, there was subsidence of all the pathologic signs and 
symptoms except for the enlarged liver. 

2. Carbohydrate studies were done, and results similar to those of previous 
workers were reached; these were a normal glucose tolerance curve, a high galac- 
tose tolerance curve, and antagonistic effects of glucose and galactose upon one 
another. 

3. Theories of the mechanism of galactosemia have been reviewed. 
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A STUDY OF PHYSICAL ACTIVITY IN JUVENILE 
DIABETIC PATIENTS 

Robert L. Jackson, ^LD., and PIelen Ct. Keley, IM.S. 
Iowa City, Iowa 


E xercise was known to be an important factor in the treatment of diabetes 
mellitus long before the discovery of insnlin. Since the discovery of insulin 
and the advances made in its refinement and modification, along with the recent 
rapid advances in our knowledge of nuti'ition, exercise as a factor in the treat- 
ment of diabetic patients has received little attention. The objective of our 
clinic in the management of diabetes mellitus is to maintain normal physiologic 
conditions. In most clinics the diabetic child is permitted to maintain a mild 
glycosuria as an insurance against shock. In this clinic, however, this state 
would be considered a level of only fair control. When the level, of control 
requires that the child remain aglycosuric, the effects of exercise become more 


apparent. 

In 1940 the method was described by this clinic for stabilization of children 
with dial)etes mellitus.' The regimen outlined has been effective, and a large 
number of children have been able to maintain excellent regulation over extended 
periods of time. The importance of physical activity as a factor in maintaining 
.stability became more apparent as the children were observed under home man- 
agement. During vacation periods with greatly increased physical activity, 
insulin reactions occurred unless the insulin dosage was reduced or the food 
intake increased. Earlier, the families Avere advised to decrease the insulin. 
This resulted in less than expected weight gains during periods of the year 
when physical activity was strenuous. Histories obtained from the families 
revealed that insulin reactions were frequently associated Avith periods of ex- 
cessive physical activity. Harked reduction of insulin requirement was common 
during liic summer months or during periods of heavy work. A ferv children 
were able to maintain regulation for periods of time rvithout the u.se of imsulin. 
.Soon it became ol)vious that it was better to give additional food rather than 
to decrease the amount of insulin in order to compensate for increased physical 
activity. The families were instructed to note variations in physical activity 
in their daily record books. They were advised to give small additions of food 
at meals or at the time of exercise. Clinically, the children were ohserved to 
maintain better regulation Avhen the food Avas given at mealtimes. A graphic 
chart has been made for each diabetic child in our clinic from the home records 
kept by the families. These records include insulin requirement, growth, dietary 
intake, ghcosuria, insulin reactions, infections, major emotional di.sturbanees 
and variations in idiysical activity. The.se records have been carefullv studied 
toje^n more about exercise as a factor in diabetic regulation of children. 

I'rom (hi- staV A-nivarsity of tmva. 
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This report on plij'sieal activity of diabetic children comprises two sections : 
(1) tile effect of short periods of physical activity of children observed under 
experimental conditions, and (2) the effect of free actiinty of children obseived 
in the outpatient clinic. 

SECTIOX 1 ; ACTRUTY UNDER EXPERIMENTAL CONDITIONS 

In 1941, as part of the requirement for a master of science degree, a grad- 
uate student of nutrition studied the effect of physical activity on the blood 
sugar values of diabetics under various levels of diabetic control during a one- 
hour experimental period.’ 

Method of Study . — The group was composed of one normal child, seven 
hospitalized patients, and ten outclinic patients whose diabetes was under vari- 
ous levels of control. Blood sugar values were determined on these eighteen 
subjects, who ranged in age from 3 to 22 yeai-s. 

The obseiwation period of phj’-sieal exercise was in the morning between 
9:30 and 10:30 o’clock, three hours after the morning dosage of insulin and 
approximately two and one-half hours after breakfast. Three tjqies of physical 
activity were studied. They were: strenuous — running or bicycling; moderate 
— walking, slapping, swinging, jumping rope intermittently, and playground 
actmty ; minimum — reading, sitting, and lying dovm. 

Finger-tip blood*’ was dra'wn one-half hour before the physical activity 
observation period, immediately preceding it, at the mid-period, at the com- 
pletion, and one-half hoim after completion. 

Findings . — The following is a brief summarj* of the findings as reported 
in the thesis: 

Regardless of the type of activity the blood sugar values of the one normal 
child in the study group were within normal range. "W^hen her blood sugar 
values were over 100 mg. per 100 ml. at the beginning of the phj^sical activity 
study period, the values all decreased for each of five moderate exercise periods 
with a mean change of -17.6 mg, per 100 ml.; when her blood sugar values were 
less than 100 mg. per 100 ml., her blood sugar values increased for each of two 
moderate exercise periods and decreased very slighBy for one period ’nfith a 
mean change for tliQ three periods of 11.3 mg. per 100 ml. 

Tlie three subjects in excellent diabetic control had blood sugar values 
which varied from 59 to 104 mg. per 100 ml. one-half hour before exercise and 
from 79 to 120 mg. per 100 ml. one-half hour after the completion of exercise. 
Six patients under good control were observed for a total of nine studj* periods. 
During or after minimum, moderate, and strenuous ph 3 ’-sieal activity there were 
no marked fluctuations in the blood sugar values. (See Pigs. 1 and 2.) 

No significant alterations in blood sugar values were revealed after short 
periods of moderate exercise in patients when the disease was fairlj- well con- 
trolled. Patients under fair control who had elevated postprandial blood sugar 
levels had a progressive lowering of blood sugar values, but no rapid lowering. 

•A micromodiftcation of the Folin-Wti method waj? used for estimation of siipar content, 
and the Somop>*i metiiod for precipitation was employed. 
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PiE. 1.— Blood susar changes during and atter the experimental 
activitv from *) *^0 trt 10 'SO AM. of patleiits ’whoSft dlabfttfis ws-B Under excellent control* TI^ 
Wood sugar values were not noticeably affected by the exercise, xxxx indicates minimum 
degree ot physical activity, — moderate, and stremioiis. 

STAGE n 8 

GOOD CONTROL 


PERIOD OF EXERCISE 



1'Te. 2.— Blood sugar v.alues at the beginning, during, at completion, and one-hat£ hour 
•irier completion of the exper mental period of physical activity of patients -nhose diabetes -was 
; (S>Tnho!s same as In Fig. 1.) The observations were made for six chll- 

ilrm for a total of nine experimintnl periods. An ascending curve during moderate activity 
n as shown tiy patient (2). who w.is u.sed to manu.al labor. Otherwise minimum moderate 
or strenuous physical activity caused no great vari.ation In blood .sugar \ nines mouerate. 
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In all stages of management of children with diabetes mellitus, during or 
after short peiiods of moderate to strenuous physical exercise tliere tends, with 
few exceptions, to be a lowering of the blood sugar values. The greatest de- 
crease in blood sugar values was for those who had elevated blood sugar values 
at the beginning of the observation period of physical activity. 

During experimental exercise periods the blood sugar values of the stabilized 
diabetic children decreased gradually, and no child experienced an insulin reac- 
tion during the hour of exercise or immediately after it. This sample of seven- 
teen diabetic subjects is small, but the consistency of the finding of a gradual 
lowering of the blood sugar value during increased exercise suggests that if a 
child has been stabilized and is maintaining a good level of diabetic control, he 
can compensate for short periods of unusual exercise ranging from moderate to 
strenuous by taking an amount of extra food at mealtimes commensurate with 
the increased need. 

One patient in the stage of metabolic recovery was studied for two separate 
periods of moderate exercise. He was rapidly gaining weight, and his daily 
insulin requirement was decreasing. His blood sugar values were low, and 
during the experimental exercise periods he complained of weakne.ss and had 
to rest before the end of one of the periods. 

SECTION 2 : FREE ACTIVITY 

Type of Muscular Exercise Tahen hy Diaheiic Children and Adolescents 
lAving in Rural Communities. — The muscular exercise taken by the young 
diabetic children under the supeiwision of the clinic of Children’s Hospital was 
for the most part determined by the child’s inclinations and the circumstances 
of his home life and school program. The children were, however, instructed 
to participate in activities that would not conflict with the regularity of their 
diabetic regimen. 

A number of children have been specific in recording in their dail.v record 
books the amount and kind of activity of consequence in which the.y jiartieipated 
over and above the routine of an ordinaiy day. Several boys particularly have 
been able to manage a great deal of aetirity without loss of diabetic control. 
One high school boy (R. G.) after school hours manages to practice basketball 
or band or orchestra or plays for dancing, and in the summertime has delasseled 
hj’brid com eight to nine houi-s a day. Another boy (R. S.), in junior high 
school, lists as his extra activities one to three hours of basketball practice, liase- 
ball, swimming, bicycle riding, boxing, mowing lawns, and working in a bowling 
alley three to four lioui-s. A grade school girl {A. H.) carefully listed her extra 
activities. They included housework, shopping, sleigh-riding, baseball at rece.ss, 
flower picking, parties, and playing in the snow. A high school girl (M.D.) 
listed her extra activities as housework, walking to town, gymnasium class, and 
social dancing in the evening. As a rule the children did not record so much 
specific detail as those just mentioned, but stated in general whether the exercise 
was usual, more, or less, for .school or vacation time. This review, however, of 
the detailed reconis is helpful in evaluating the amount and st renuousnc.ss of 
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activity of some diabetic cbildren and adolescents xesiding in nu-al ov semirural 
areas. The inactivity also is recorded. Bed rest probably represents the least 
daytime activity. ^>Iany indicate inactivity as less than usual with the explana- 
tion of a rainy day or very cold day. 

Constancy and Fluctuations in Exercise in Relation to Control of Juvenile 
Diabetes Mellitus.—In general the school routine tends to maintain the exercise 
of children at a fairly constant level from day to day during the school months. 
For a few diabetic children the variation in the amount of exercise for school days 
and for week ends is great enough to reflect itself and needs compensation. In 
the spring of the year when outdoor play and work start, for many the amount 
of exercise increases and is more valuable from day to day. With the coming 
of vacation and still more activity, it has been observed that the well-regulated 
patient will have shocks unless some compensation is made. In the records 
there are instances of shock after periods of strenuous exercise such as swimming 
for a few hours and active play for a day at a picnic. There also are instances 
of shock after periods of gradually increasing exercise over a period of days 
such as the change from winter to spring farm work. Glycosuria invariably 
resulted when the amount of exercise was less than usual. These are typical 
reactions of patients who have not learned or have not heeded the advice to> 
compensate for marked changes in exercise. 

We have observed that some intrinsic characteristic of a few well-regnlated 
patients makes them tolerate inconstancies in exercise better than average. For 
example, N. P., a girl whose diabetes has remained in excellent control, was 
able to exercise two days a week in her physical education classes without 
decreasing the amount of insulin or increasing the amount of food. 

Illnc.s.s- can cause fluctuations in physical activity. The change from bed 
rest to usual activity has been observed to precipitate a shock when care is not 
used at this time to compensate for increased exereise. 

Exercise in Relation to Age and Sex of the Diabetic Patient . — The age and 
sex of tlie child arc factors to he considered in evaluating exercise. The games 
and play of children involve a great amount of physical exereise. The respon- 
sibility that the young child can assume to recognize the early signs of shock 
is at a minimum. The amount of reserve glycogen is relatively less tlian for 
the older child. 


When lioys and girls become adolescent the differences in strenuousne.s.s of 
(lie activity of the two sexes are accentuated. After puhertv, girls tend to 
siiend more of each day in less strenuous leisure, while the hoys frequently 
spend more time in greater muscular activitr, Jmfh in work and in leisure The 
hick of exorcise in many diabetic adolescent girls is a major factor for the 
rather frequent ocenrvcncc of ohe.sity in this age group. 


f ompensation for Changes i„ Exerdse.~The home records confim the 
luismtal experimental study that .short periods of exerei.se, such as the inter- 
mittent exereise of a gymnnsiimi e)a.s.s, of fann or household cliores, or of walk 
mg arc tolerated by the well-regnlated diabetic cliild. The basic diet if ado 
quate. will take care of minor fluctuations in daily exercise. 
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For an occasional period of very sti*enuous exercise, such as basketball 
practice for two bom's or swimming vigorously off and on for two hours, some 
compensation should be made to avoid precipitating a shock. If a meal is to 
be eaten shortly after the exercise, extra food in proportion to the change in 
exercise should be given at this meal. If the exercise has been taken in the 
early evening, a lunch may be eaten during the evening or before going to bed. 

If the child or young adult changes his whole pattern of exei'cise, as from 
school to vacation or from winter to spring farm work, the first adjustment in 
his regimen should be an increase in his basic diet commensurate •with his in- 
creased physical activity. Earlier in our regulation of diabetic patients we 
lowered the insulin at times of prolonged increased activity. This method gave 
the apparent advantage of a lower in.sulin requirement, but it resulted in loss 
of body weight. C. Y. illustrates this method of compensating for more exercise 
during vacation periods (Fig. 3). For three and one-half years this adolescent 
boy consistently kept an accurate home record of his insulin dosage. He 
reported that, because of increased activity at a summer camp in 1939, from 
mid- June to mid- August, he had to decrease considerably his insulin dosage to 
avoid insulin reactions. During the school months there was lessened activity 
necessitating a steady rise in insulin. During the spring months there was more 
aeti^'ity, which ivas accompanied by a steady decrease in insulin need. During 
the first June spent at camp there were frequent mild insulin shocks associated 
with increased activity and a decided drop in insulin requirement, so that during 
mid-vacation he was able to deci'ease the daily insulin dosage by 27 to 32 units, 
f'oncurrently with this decrease in insulin, there was an increase of 187 calories 
in his diet and a weight loss of 7 pounds. The tiatient was usually aglyeosuric, 
and only occasionally excreted a minimum amount of sugar in the urine. The 
glycosuria was usually associated with mild infections, which were immediatel.v 
controlled. During a short spring vacation, in which activity was increased, 
there was a slight decrease in the insulin need. During the summer camp 
periods of 1940 and 1941 there were rapid decreases in the insulin requirement, 
but no shocks were recorded. The jiatient had learned from the experience in 
1939 that increased activity reduced the insulin requirement. 

C. H., a preschool child, also shows the influence of changing exercise on 
weight (Pig. 4). This little girl was inclined to a great deal of runabout play, 
and when the weather permitted she played practically the whole day outdooi's 
except for her nap time. This accounts for her marked seasonal variations in 
exercise. Not until her basic diet was raised in the spring of the jmar did she 
make the expected weight gains. This condensed chart of her diabetic record 
reflects changing insulin requirements with seasonal variations in phj-sical ac- 
tivity and with fairly frequent u])per respiratory infections, so common to this 
age period. C. H. was treated early, lier disease was moderately severe, her 
diabetic regulation was excellent, and .she had a good tolerance of exercise. This 
child did not experience clinically significant shock, but on two occasions when 
lier daily exercise was increasing, mild symptoms of shock were present and 
compensation was immediately made. 
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conditions of a nieschool (jirl, C. H., iinOcr excellent diabetic control. Her 




age years 



Flp. 5. — Shows three and a quarter years of diabetic regulation of F. N., a girl 13 years and 8 montiis of age at onset of tlie disease. 
Her diabetes mellltus was brought under excellent control shortly after onset, and at the time of her dismissal from the hospital she was 
tnhlng 30 unit.'! of InMilin dally. The course of her insulin requirement and weight changes in relation to her dietary, physical activity, and 
Infections are presented. , 
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F, N., a 13-3"ear-old girl, had good health up to three weeks prior to her • 
admission to the hospital (Fig. 5). At that time slie had a cold, polj-iiria, poly- 
dipsia, increased appetite, and was lethargic. Three da.vs before admission, slic 
complained of a slight earache and was taken to a doctor. He found sugar in 
the urine and made a diagnosis of diabetes inellitus. At the hospital the child 
was stabilized on a total of 30 units of regular insulin and was discharged 
Jan. 19, 1939. 

The disease in this girl was brought under control earlj’-; it remained mild 
and responded well to treatment. The child was aglj'cosurie at all times except 
during infections. This girl, in spite of efforts to change her attitude toward 
her disease, was ashamed to be a diabetic and rvas opposed to taldng. insulin. 
In the spring of 1940 she began exercising a great deal, doing housework and 
farm chores. ‘ She reduced her daih^ insulin dosage from 25 units until she was 
taking no insulin. Four urine specimens u-ere examined dailj'. The specimens 
remained sugar-free except for veiy occasional traces. Exercise was increased 
if mild glycosuria occurred. She lost 3% pounds in M'eight. She did not return 
to school in the fall of 1940, and in November when she visited the clinic she 
ivas instructed how to decrease her diet about 200 calories so she would not 
require insulin during the winter Avhen she was exercising less. During the 
spring and summer of 1941 she again exercised a great deal; she took no insulin 
and remained on the lower caloric intake per da.v. She lost weight. 

During the first fourteen months after tliis adolescent girl was discharged 
from the hospital, when she was taking insulin and had a larger diet and less 
exercise, her weight increased and in relation to the average weight for her age 
was a plus two-thirds standard deviation.® Her height was average for her age. 
Exercising and decreasing her diet and insulin reduced her weight to two-thirds 
standard deviation below the mean for her age during the course of the next 
two i'eare. 

Po.stinfection can be considered a critical time for diabetic patients. At 
this time the patient is changing from decreased activit.v or bed rest to normal 
activitj'. During active infection, the insulin dosage is raised to control the 
gh'cosuria due to the infection. When tlie infection clears up rather abruptl.v, 
the child feels better and exorcises more. Unless the patient is watched closely 
at this time and the insulin correctl.v adjusted, a shock maj- easil.v be precipitated. 

A review of all of our well-regulated iialients as to cause of shock re\’ealed that 
26 per cent of the severe shocks were postinfectional. 

Prior to recognizing the impoi-tance of ph.vsical activit.v as a factor in 
diabetic management, shocks associated with increased actiidt.v were commonl.v 
encountered. The insulin dosage frequcntl.v was not decreased until the child 
had mild sj’mptoms of shock. Pln'sical activit.v was not routinel.v recorded in 
the home records prior to the time advice was given to make compensation for 
variations in physical activit.v. But the charts of the children observed at this 
earlier period showed fluctuations in insulin requirement and insulin shocks 
similar to those demonstrated for C. V. (Fig. 3). A review of the liomc records 
of twenty-three well-regulated patients since advice was given to compcn.sate 
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for increased physical activity showed that in a total of 1,062 patient-weeks the 
incidence of shocks was only one reaction every six months. Eighty-three per 
cent were mild reactions. 

DISCUSSION 

Exercise is essential for good wliolesome living and physical development 
of the young, so it should be provided for in their diabetic management. When 
instructing a juvenile diabetic patient in his diabetic management, an under- 
standing of the daily routine and physical activity is necessary. A good over-all 
picture of the child’s activity and of the factors that control oi* influence his 
activity should be obtained. A review of our diabetic progress chaits for the 
home regulation period shows the folloiving factors pertinent to the evaluation 
'of exercise-. 

(1) Age of the child, (2) residence (rural or toum), (3) distance from 
school, (4) physical training in school, (5) participation in sports, (6) Saturday 
and Sunday activity, (7) summer oi‘ vacation activity, (8) inclination to 
strenuous, moderate, or light muscular work or play. The study of periods 
of experimentally controlled physical activity at known intervals after meals 
and insulin administration demonstrated that such exercise is usually accom- 
panied by decrease in blood sugar. In well-regulated children the decrease of 
blood sugar was small , and was not accompanied by evidence of insulin shock. 
The study of the dialietie child or young adult in home and school situations 
indicates similar effects from short periods of unusual exercise; there was evi- 
dence of insulin shock from long periods of unusual exercise and from periods 
of increasing exercise lasting over daj's or weeks. 

Insulin is necessary for the storage of carbohydrates. The hospital studies 
showed that by two and onc-half hours after breakfast the normal child and the 
ma.iority of the well-regulated diabetic children had normal blood sugar values 
and that most of the carl)ohydratc of the meal had been used or stored. Energy 
cxpcnditui'c per hour varies under different conditions of muscular activity .■* 
A child weighing 100 pounds uses 43 calories per hour while sleeping, and 422 
calorie.s when walking very fast for an hour (5.3 miles). 

ftomotimes several disturbances arc present concurrently with changes in 
exercise, as an infection or an emotional upset. It is impossible to estimate how 
much each disturbance or change affects the insulin requirement of the child. 
Two or more distin-bance.s could he present concuirently for longer periods also, 
as. for example, the change from the emotional stress and less physical activity 
of school life to tlio relaxation and greater physical activity of vacation. One 
mother reported this condition was apparent at the beginning of vacation when 
her 13.ycar-old ilanghtcr. M. T., had had a conflict with her teacher and had 
worked under tension lhat year in .sehool. The fact that some children lost 
weiaht or did not aain during the sinnincrfimc indicates that exercise is probably 
the most important factor ami not the decreased emotional strain, in lowering 
I lie insulin voqniremcnt. ’ “ 

In onr study of exercise under borne rcsiulation, we liave limited our evalua- 
tion to the well-regulated patients because these -subjoct.s generally keep better 
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records tlian tliose who maintain a loAver level of diabetic control. It is obvious 
that a well-kept record is essential when the relation of exercise to diabetic 
regulation is being studied. 

Presumably when the well-regulated diabetic child exercises more than 
usual, he utilizes his glucose directly for energy, and consequently he has an 
excess of insulin available to convert glucose into glycogen. The loss of glucose 
from the blood, both by utilization and storage, easily may result in hypogly- 
cemia. If the patient has mild diabetes mellitiis requiring onlj" a small amount 
of exogenous insulin, his ability to compensate will be enhanced by the depression 
of the endogenous insulin. On the other hand if the disease is severe, requiring 
a large amount of exogenous insulin, the patient will have a smaller threshold 
of safety. < 

It has been observed that if the diabetes of the child is well regulated and 
he maintains good control, later when he becomes more mature physically and 
mentally he is freer from shocks of all types. The adolescent or young adult 
learns to judge his tolerance for exercise and his need to compensate by eating 
extra food for unusual periods of strenuous exercise. However, the adolescent 
must be advised when and how much extra food he needs, in order to prevent 
erratic and excessive compensation and poor dietary habits. It is preferable 
that extra food be eaten at mealtimes. For the young adult, the privilege of 
eating socially after an evening party, dance, or game has psychologic and social 
advantages and is provided for in our regimen. 
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GRAPHS OF THE HEAD CIRCUJIFERENCE OF THE 

normal INFANT"^ 


Henry K. Silver, jM.D., and William C. Deamer, M.D. 
San Francisco, Calif. 


T he periodic measurement of head circumference is an important item in the 
routine examination of the infant, and is an aid in the diagno.sis of i arious 
pathologic conditions. Not onlj' is the size of the circumference itself of interest, 
but knowledge of its rate of increment is of even more value. The comparison 
of these data, especially the rate of increment, ivith nomal values, may be of 
considerable aid in the early recognition, or ruling out, of the presence of such 
conditions as hydrocephalus, retarded mental development, or premature closure 
of cranial sutures. However, due to the difficulty of interpreting the data 
hidden in lengthy tables now used to determine whether the increment of growth 
in a given case is within normal limits, this important step in the physical exami- 
nation of some children is often neglected. To simplify thejnethod of calcula- 
tion, graphs were devised and are presented here for use in the clinical appraise- 
ment of the child from liirth to 2 years. 

In some instances the size of the head is such as to lead to a suspicion of 
hydrocephalus. Adequate interpretation of the data, however, may reveal simply 
a normal rate of growtli of an unusually large head. The latter is frequently 
found to be a familial characteristic. On the other hand, an abnoimally rapid 
incicase in size may be demonstrated in .some cases and thu.s confirm the sus- 
picion of hydrocephalus earlier than would otherwise have been possible. The 
l)rogress of the condition may then be followed, and in certain cases a flattening 
of the gradient into a normal slope may indicate the establishment of an equilib- 
rium and a cessation of abnormal growth. Since certain types of hydrocephalus 
may occasionally be amenable to suiVical treatment, early recognition of abnor- 
mal increase in the size of the head may permit the more prompt institution of 
therapy. 

The knowledge that growth of the head is taking place at a subnormal rate 
may confirm a suspicion of mental retardation, whereas demonstration of a nor- 
mal increment may go far to allay fears that a small head has similar implica- 
tions. In other instances the diagnosis of premature closure of cranial sutures 
may be established at an early stage of the condition if cessation of normal 
growth is noted. Recent reports by ftimmons and Peyton’ and by Faber and 
Towne” liave re-eiuphasizod that early recognition is of the greatc.st importance 
since the results of surgical treatment depend, in a large measure, upon the 
promptness with wliich this treatment is initiated. Changes in the -rowth pat- 
tm^f the bead, as compai-cd to tiie normal, may indicate the seriou’snes.s of the 
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condition before marked abnormality of shape, loss of vision, retardation of 
mental growth, or other sequelae have occurred. 

During the past twenty-five yeai-s, many reports have been iiublished giving 
the size of the head circumference at various ages. The data from those re- 
ports^"’® w'hich contained nieasuiements at several age periods and which weie 
limited to normal, healthy, white children, of predominantl.y Northwest Euro- 
pean ancestry, were incorporated to make graphs of head circumference for male 



Pjp 1 Graph of lioad cucunifertnce for malt infants (Based on data of normal healthj 

■^xhitc children of picilominantl' Xorth^sost Europt in ance^tr\ ) 
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(Fig 1) and female infants (Fig 2) langiiig in age from birth to 2 years A 
composite of these tno groups (Pig 3) has been found to be especially useful 
ior reference in the office, clinic, or hospital ivard 

In using the graphs it should be leniembered that 20 per cent of aU meas- 
urements (the largest 10 per cent and the smallest 10 per cent) ivill fall outside 
the 10 and 90 percentile lines In this gioup, knowledge of the rate of incre- 
ment is of particular interest since it uill often res'eal normal rate of growth of 
the head when the original measurement suggested some abnormality 


1 Ik 







Fig. 3. — Comi'o'iitc graph of he.ad circumference for male and fei)iaJe infants for desk 
(Ilased on data of nonnal. lioalthj. ^\hlte children of jnedominantb Xoithwest European 
ance‘5try.) 
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SUJIMARV 

To aid ill the clinical appraisement of the normal infant and in the early 
recognition of hydrocephalus, retarded mental development, or premature 
closure of the cranial sutures, graphs of the head circumference of infants are 
pi’esented, Avhich offer a convenient means of comparing with normal values 
both single measurements of eircumfei'ence and the increment of growth of 
the head. 
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AETHEITIS, CONJUNCTIVITIS, AND UEETHEITIS (SO-CALLED 
EEITEE’S SYNDEOME) IN A FOUE-YEAE-OLD BOY 

Alfred L. Plorjiax, M.D.,* axd Harold ]M. Goldstein, M.D. 

New York, N. Y. 

I N 1916, during AYorld AYar I, Eeiter^ described a patient in the Geiman army 
who developed arthritis, conjunctivitis, and urethritis following an episode of 
diarrhea. Since then a number of other instances, almost all in adult males, 
liave been reported. Host of these have been recently reviewed by Vallee.^ The 
•syndrome usually begins with either urethritis or purulent conjunctivitis. Dys- 
uria and frequency of urination are associated with the urethritis. The con- 
junctivitis is occasionally followed by keratitis, iritis, and iridocyclitis. Later 
the joints, particularly those of the anlde and knee, become acutely inflamed and 
tender. This arthritis is often migratory, but may be limited to a single joint. 
H.vdroarthrosis is common, but destructive changes in the joints are infrequent. 
There is usually a low-grade fever, a moderate elevation of the leucocyte count, 
and an increase in sedimentation rate. The clinical course is often characterized 
by remissions and e.xacerbations but usually terminates favorably in two to four 
months. Although it was in 1942 that the fii'st account of this syndrome ap- 
peared in tlie American literature,^ many patients among our troops during 
World War II were recognized as presenting this triad of sjTnptoms.^'® 

To some observers, Eeiter's syndrome is not an etiological entity (see ref- 
erences of Young and lilcEweu®) ; however, to most others there appears to be a 
relationsliip to some definite infection. Although a spirochete was demonstrated 
in the blood of Eeiter’s patient,* most obseiwers liaA'e tended to disregard this 
finding. In recent years attention has centered about an association with dj;s- 
entery bacteria,” pleuropneumonia organisms,” or some as yet not cleaily defined 
viruses.*’ ® 

It is the purpose of the present communication to give the ease history and 
results of the bacteriologic, virologic, and immunologic investigations in a 4-year- 
old boy who became ill and developed the classical Eeiter’s sj-ndrome. It is be- 
lieved that this is the first recorded instance of this disease in a child. 

C.\SE REPORT 

R. IC., a 4-year oId wliito male child, was admitted to The Mount .Sinai Hospital Pediatric 
Service on Aug. IG, 1947, because of inflamed eye.s, a swollen painful right knee, and pain- 
ful urination of two days’ duration. 

Fami!]/ History . — Both parents had seasonal hay fever. A sibling, 10 months old, wa.“ 
living and well. The family history was otherwise noneon tributory. 

Past History . — The child birth, early growth, and development were normal. E.xcept 
for frequent upper respiratory infections and an uncomplicated attack of measles he had 
been well. One month prior to admi.ssion, during a routine physical examination, a cardiac 
murmur was noted. There was no antecedent history of rheumatic or cardiac symptoms. 

From tlic Pediatric Service of Dr. Murray H. Bass and tlie Division of Bacteriology', 
Tile Mount Sinai Hospital, New York City. 

•Aided by a grant from the Welt Fund of the Mount Sinai Ho.spital. 
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Present Illness.— Ow \\cek prior to admission the patient had watery diarrhea. ow 
eier, the stools did not contain blood, mucus, or pus, and were normal after three days. 

For two days preceding admission, there were urgency, frequency of urination, and dysuna 
At the same time both e^es wore obsel^ed to be inflamed. On the morning of admission the 
child appeared feierish, and his right knee was swollen and painful He refused to walk or 
stand. There were no complaints referable to anj other joints. Although the mother lad 
had diarrhea at about the same time as the ehild, neither she nor the other members of the 
family showed ‘sjmptoms similai to those presented bj the patient. 

Physical Exoinnmtmn — The child appealed to be acutely ill and moderately febrile 
He was normally deieloped, but somewhat pale and underweight. The rectal temperature 
was 102'’ F., the pube was 90, respirations 20, blood pressure 98/60 (H.A.). His weight was 
314 pounds (14 2 kg). There was a bilateral purulent conjunctivitis with acute inflammii 
tion and edema of both palpebral and bulbar eonjunctn ae and marked chemosis. Moderate 
photopiiobia and blepharospasm as well as increased lacrimation were noted. The remainder 
of the eje examination including fundu^copj was not remarkable Small preauricular nodes 
were palpable liilaterallj The results of examination of both ears and nose were normal 
There were no mouth lesions The toimils weie hypertrophied and slightly injected. The 
neck was supple, and the tiachea wa« in the midlinc. There was a mild generalized Ijraph 
adenopatlij The heart was not enlarged on percussion; the rhythm was regular and the 
rate was not rapid There were no tlmlls or shocks Tlie heait sounds were of good qualitj 
At the apex and along the left sternal border extending to the pulmonic area a blowing, soft 
sjstolic murmur was heard This was not transmitted to the axilla, and was not audible over 
the nock lesscls, back, or to the right of the sternum The second pnlmomc sound was louder . 
than the second aortic sound, but was not accentuated. The pulses were equal, synchronous, 
icgular, and of good quahtj Tlie lungs were clear to percussion and auscultation The 
abdomen was scaphoid, there was no tenderness nor spasm Tlie liver, spleen, and kidnejs 
were not palp.iblc Examination of the extremities was normal except for the right knee, whicli 
was swollen, warm, and held in a position of slight flexion There was spontaneous pain and 
modcratclj sexete tcudciness on palpation Motion was painful and resisted. There was 
i moderate etTusion into the joint, so that a patellar click was readily demonstrable. The 
genitalia wme tho“c of a normal 4jearold boy, but the urethral os was sbghtlj’ crusted. 
Tlio neurologic il examination was not remarkable The skin was slightly pallid, but no 
uniisii'il lesions were noted 


Cmi)\r — The patient’s tcmpci.iturc, winch shortlx after admission lose to 103° F, 
gnKhuill.x fell to normal bj the end of the third week (Fig 1). 

Warm, wet sulme compresses wo,c applied to the right knee, which was eloxated on 
yiillows On the third ho'-pital dax the knee joint xxas nspirated for diagnostic purposes 
Vpproxmialolj 10 ml of thick, turbid, odorless, xellow green pus were withdraxxn, and 100,000 
units of penicillin in o ml of normal saline were injected directly into the joint cavitj The 
pus, winch conlainod 17,000 lemocxtes per cubic miilimeter, all polymorphonuclear, was studied 
for possihlo bacterial and xiral content From the third hospital day the patient ceased to 
complain of spontaneous paw in the right hnee, although tenderness on pressure persisted 
Oh the s,xtU hospu.d dax, at the axlvice of an orthopedic consultant, 4 pounds of traction 
were ipphed to tlio right lower cxtrcmitx bx means of u Buck extension to correct a tendenrx 
low.ird flexion contracture of the knee As shown m Pig I, the subsequent course of the 
irthntis was ,me of progressixc improxemcnt, sq that at tlie time of discharge, fortx four 
dixs after the onset of arthritis, oiilj minimal residu.al effusion remained with no exidonce 
of defonmtx or limit ition of motion One month later minimal effusion wns still apparent 
hut two months if ter discharge, the right knee was entirelx normal on clinical examination' 
^.xcrai X rax studies failed to rexeil more Ih.n soft tissue swelling with increase in the mint 
spaie, no bonx abiuirmilitus wire found 


'Ihe dxsurm. fuqmucx. .aid pxur.i subsided at the end of the first weak of Uospit-dira 
turn On the thml lios,,„.d dax so,„e urethral pus and a small amount of pro Mtie fluid' xvere 
obtained for stinlx for possiWe bacterial or xiral content. 
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There «as “lo« hut progressive improvement in the condition of the ejes until the 
ciglith Iiospit.il dav, when an exacerbation of the bilateral purulent conjunctivitis was ob 
served (see Fig 1) On the following dav, the tempeiature rose to 101° F, and the con 
junctival reaction was nioie marked In addition, there was noted for the first time some 
corneal involvement of the light eve The child was then treated with siilfathiazole opli 
tlialniic ointment, diops of 1 per cent atropine sulfate, waim saline compresses, and injee 
tions of boiled milk Aftei the second week of hospitalization, definite iniproveiiient was 
again noted The conjunctival leaction diminished, the corneal infiltrates were smaller, and 
the blephaiospasni and photophobia weie less apparent At the time of discharge, tliirtj three 
d.ivs after the onset of keratitis, the onlj residual defect was a small, faint, peripheral opacitv 
of the right cornea, the left coinea had cleared entirelj. 

\t no time during the patient’s course m the hospital or during the subsequent months 
of observation did he exhibit recuirence of the diarrhe.a noted at the onset of the illness 



Pis 1 — Summar} of clinical couiic of patient 

Upon .idmis'ion, the hemoglobin was 12 Gm , and there was .i white blood tell count of 
20,(150 per i iibic iiiilliiiieter with 79 pei cent polymorphonuclear tells Subsequent blood 
< omits wore essentialh normal as is graphically recorded in Fig 1. The sedimentation rate 
was 120 mill per hour tl\ estergren) on admission It remained quite rapid during the 
first three weeks in the Iiospital and did not le.uh normal levels until the sixth week 

Tubcrtulin rea< tions (Mantoux) were negative up to one milligrani The Si hitk test 
w.is negative Blood urea nitiogcn, total protein, and albumin globulin paitition were within 
norm il limits Repeited tests were made for the development of agglutinins to ciitera and 
other bicterii and are repoitcd below 

Uiiriiig the first tin divs of hospii iliz ition the patient was given a course of penicillin 
thci ipv in divided doses of aqueous solution every three hours mtiamuscularly . .iiid penicillin 
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oplitlialmic ointment loeally. It i*: notewoitliy that the on^et of keratitis occurred during 
tins period of therapy. Subsequent iy, the already dc«pnbed eye care nas given, and sulfa- 
diariue was aUo given by mouth in dosage of 0.12 Gm, per kilogram of body weight daily for 
nine day.s. Despite the progrcssire clinical iiiiproienient noted during this period, it cannot be 
stated tiiat sulfadiazine exerted any infliienee on the course of the disease. 

Six weeks following discharge the child was readmitted because of a mild conjunctivitis 
associated with an upper respiratory infection. He was afebrile, and the white blood count 
and sedimentation rates were normal. There were no urinary symptoms nor urethral dis- 
charge. The urine was clear. Conjunctival smeai and cultuie were also negathe. There was 
no diarrhea. Stool culture retealed no pathogen. The joints including the right knee xvere 
normal. 

IVlien seen four montlis aftei the onset of the illness, the only residual abnormality was 
a minute peripheral wpacity of the right cornea, which did not interfere with the child’s 
\ isiou. 

BACTERIOLOGY 

ilaterial from the coujunetivae and from the affected knee joint obtained 
shortly after admission was inoculated onto Itlood agar and chocolate agar plates 
and into 20 per cent serum broth tubes, which were incubated aerobically and 
under increased carbon dioxide tension for two weeks. The only organisms 
recovered were a Sfaplnjlococctis albiis from the conjunetivae and a ehromogenic 
bacillus from the knee fluid. Neither was thought to he significant. Smears of 
prostatic fluid were stained by Oram’s technique, but no organi.sm' could be 
demonstrated. Despite the history of recent diarrhea, only Escherichia coli com- 
munis was recovered from stool cultures taken the day after admission in tetra- 
thionate broth and on S S, Endo, blood, and nutrient agar plates. Blood cul- 
tures also taken on admission in meat extract, glucose, and nutrient broth flasks 
and liver tubes were negative after two weeks of observation. 


VIROLOGY 


Babbit corneas were scarified and inoculated with some of the urethral dis- 
charge and knee fluid. The specimens wore obtained on Aiig. IS, 1947, and 
stored m histeroid tubes at approximately 20° C. until satisfactory animals be- 
came available On Sept. 4, 194 (, two full-grown rabbits were inoculated with 
Ciieh sjiceimen, and on Sept. 11, 194 (, tliis experiment was repeated using young 
rabbits, each weighing approximately one kilogram. Although these animals 
were observed daily for two Aveeks. no abnormalities were noted. A group of 
fue Swiss mice were also given 0 03 ml. intracerehrally and 0.1 ml. intraperito- 
nenlly ol the fluid obtained from the patient's knee. TJiey, too, failed to de- 
velop any almormalitics during a two-week observation period. 

« 

IMMUXOLOGY 


( lonoeoeeus eom,>lement fixation tests, using the Lederle antigen were ne-a- 
t.ve with MOM obtained Ang. IS and Sept, l.i, 1947. Agglutination tests with 
serial spee.mens of serum eolieeted dining a tlnee-inontl, period against a pleuro- 
imeimumia-hke organism whieh had boon roeoverod from a patient with siih- 
endoeard.l.s'' weie ea.ried out for us by Iletsehherger These 
lesults were also negaiive Similarly, agglutination tests were negaHve for S.e 
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development of antibodies for Eberthella typlii. Salmonella, Brucella, and 
Proteus OX-19 bacteria. However, antibodies in high titer were found for 
Shigella flcxner YIl and VIU. No similar levels were detected for the other 
Flexner strains. As is indicated in Pig. 1. the results of the child’s agglutina- 
tion tests for S. flexner YTI fell from a level of 1:1,280 shortly after admission 
to 1 :40 several weeks later. Although this trend was true in many repeated tests, 
the charted results were obtained with an antigen prepared from an overnight 
culture on nutrient agar, which was washed three times and killed with 0.5 per 
cent formalin. From a heavy “stock” suspension, an antigen approximate^ the 
turbidity of a MaeParlane No. 3 standard rvas prepared immediately before use. 
.Serial dilutions of serum were made in 0.4 c.c. quantities of saline. To each 
an equal quantity of antigen was added. The tubes were shaken, incubated in a 
.56° C. water bath for one hour, and left at 4° C. overnight before reading. All 
readings were made by one of us with the aid of a magnifying glass. The highe.st 
dilution yielding a 2-plus agglutination (plus 4 = complete agglutination; 
0 = no asglutination) was considered the end point. 

DISCUSSION 

The clinical picture presented by this child ivas that of an infection. 

Although it is well known that the triad of arthritis, con.junctivitis, and 
urethritis can be produced by the gonococcus, it was felt that gonorrhea was 
excluded in this instance both by culture and by serologic tests. 

The failure to recover a virus from this patient does not exclude the possi- 
bility that a virus was the etiological agent of the illness. The storage of 
specimens iiefore inooulation of the rabbits and mice was not ideal. However, 
according to Buddingh,^® the virus recovered by him' on the rabbit cornea from 
a patient with Eciter’s syndrome would have survived this storage. Because 
that vinis is said to cross immunologically with the one recovered by Buddingh 
and Dodd” from newborn infants ivith ejiidemic diarrhea, it is unfortunate that 
it has not yet been possible to test our patient’s serum for neutralizing antibodies 
against either of these agents. 

No pleuropneumonia organisms were recovered. However, search wa.s 
limited to cultui’c of urethral discharge and knee fluid in serum broth and on 
chocolate agar. The negative results of the agglutination test with the pleuro- 
pneumonia organism of Hersehberger and her associates® are also of limited 
significance inasmuch as the degree of immunologic crossing among the various 
pleuropneumonia strains is not yet Imomi. 

The high titer of S. flcxner Yll agglutinins observed in this child’s blood 
ten days after onset of the diarrhea and the .subsequent progre.ssive decline 
would suggest that the diarrhea had been caused by this or a related shigella, 
despite the recent work by Watt and DeCapito,” which shows the unreliability 
in adults of the agglutination test in such infections. Failure to recover this 
organism from the stool approximately one week after cessation of diarrhea 
is not unusual. 

It is of considerable interest that in the original as well as in a great many 
of the other reported eases of this .smidrome there was a preceding history of 
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diarrhea This fact has been recently emphasized by Young and iMcEwen.® It 
is also knoAvn that arthritis may be a complication of bacillary dysentery and 
that it frequently appears after the acute symptoms haA e subsided The fluid 
fiom the joints in such arthritis is usually sterile” Conjunctivitis and irido- 
cyclitis are also recognired complications of dysentery infections ” 

Study of a single ease does not permit an answer to the question of whether 
this syndrome represents a specific entity or is a nonspecific response of certain 
individuals to a variety of infections— perhaps an “allergic” response How- 
ever, the tact that Rcitei 's triad of sAinptoms occuired in a 4-year-old child is 
significant, especially since the s.Midrome w'ould seem to be lery uncommon 
in this age gioup, one in w'hich diairhea is not infrequent 


susmiAEY 

The case histoiy is presented of a 4-year-old boy who, following a shoit 
pciiod of diarrhea, developed arthritis, conjunctivitis, and urethritis. Recovery 
from this syndrome, which w’as originally described by Reiter, was accompanied 
by a gradual decline in .S' flexner agglutinins from a level of 1-1,280 to 1-40 
The^ significance of this observation is not clear Attempts to recoi er a patho- 
genic microorganism, pleuropneumonia-like organism, or a viims fiom the joint 
fluids, urcthial disehaige, and coniunetival smears w’eie unsuccessful. 
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PAKA-AJIINOBENZOIC ACID BLOOD LEVELS 


K. D. Lomas, M.D., and G. W. Salmox, il.D., 

■With the Technical Assistance of Le Eoy Anderson 
Houston, Texas 

T he clinical value of para-aminobenzoic acid in the treatment of rickettsial 
diseases has been veil established, not only in adults, but also in children. 
It is our purpose to present the results of a study on the absorption and urinary 
excrction of para-aminobenzoie acid administered orally, subcutaneously, and 
intravenously. It is not our aim to formulate a dosage schedule, but only to 
sliow the blood levels vliicli may be obtained with different dosages. 

METHODS 

Our observations were made uiion infants and children on the pediati’ie 
ward. No adult subjects were used. None of the patients had a rickettsial dis- 
ease. The subjects were not restricted in any way during the study, being 
allowed to consume ad libitum and to take their meals. 

All blood samples were collected in test tubes containing sodium citrate 
crystals so that no dilution would occur. Para-aminobenzoic acid levels were 
determined on whole venous blood by a modified Bratton-lMarshall method as 
described by Kirch and Bergeim^ and Eckert.- The free form of para-amino- 
benzoic acid was always determined, and the conjugated form when it was felt 
tliat this would add to our study. All blood level determinations were performed 
by the same person (L. A.). 

OBSERVATIONS , 

Para-aminobenzoic acid was administered orally as the sodium salt in the 
form of tablets (0.25 Gm. and 0.5 Gm.) and, in three cases, as a suspension con- 
taining 5.0 Gm. in 30.0 c.c. At no time was para-aminobenzoic acid given by 
gavage. AVhen a single oral dose (0.1 Gm. per kilogram of bodj- weight) was 
given, the blood level rose rapidly, in most cases reaching its maximum in the 
first two hours, and then gradually fell, until only a trace remained at the end 
of six hours (Fig. 1). The variance in the values and in the rapidity of at- 
taining the maximum levels cannot be explained by differences in the size of the 
subjects, as their weiglits ranged from 20 to 25 kg. IVe are not able to com- 
ment upon the ability of the gastrointestinal tract to absorb para-aminobenzoic 
acid, as no fecal excretion studies were performed. One might surmise, how- 
ever, from the higli percentage excreted in the uifne (Fig. 11) that the absorp- 
tion is fairly complete. When oral doses of 0.2 Gm. per kilogram of body 
weight were given, the maximum blood levels, as would be expected, were higher 
(one and one-half times) and more jirolonged than with the smaller doses. At 
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TiMt IN HOURS 
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I'd;. 2 

Our MikVu's on niuhijik orai doses are summarized in Figs. 3 and 4. It is 
apliarerit that O.O’Iu Om. ))or kilosi-am of body ss-ciirlit at tlii'ce-hour intervals 
does not maintain sinnifieant levels-. Twice this amount, however, maint.aincd 
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levels averaging 75 to 100 mg. per cent. This same amount (0.05 Gm. per kilo- 
gram) at four-hour intervals did not maintain significant levels. At this same 
time interval (four-hour) 0.1 (hn. per kilogram of body weight produced ex- 

Fig. 7. 



TIME IN H0UR4 

5IN«IE I.V. DO« or S30IUM ViLT IN NORMAL TALINE (lO •/. SOL.) 
0.1 CRAM / KC. 



MULTIPLE t.V. POLES OF SOtIUM SALT IN NORMAL SALINE (KJV. SOL.) 
0.1 CRAM/ AO, EACH lOSE 


FiS. S. 

ceediiigly high levels. It is of interest that these figui’es show that the early 
morning levels were always higher than at other times of the day; this was prob- 
ably due to voluntary restriction of litjuids during the sleeping hours. 
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Para-aniiiiobenzoic acid in the form of its sodium salt may be administered 
parenterally. The need for parenteral llierapy has been emphasized by Eavenel." 
The drug, may be administered either subcutaneously or intravenousljL The 
maximum levels obtained by sulicutaneous injection (0.1 Gm. per kilogram of 
body weight as a one per cent solution in normal saline) were not astgreat as 
when the drag was given orally, but were attained more rapidly (Fig. 5). The 
blood levels were increased when the dose was doubled (0.2 Gm. per kilogram 
of body weight) (Fig. 6). IMoreover, when this same dose was given in a 2 
per cent solution, the blood levels were further increased. There were no re- 
actions when this drug was administered subcutaneously in solutions as strong 
as 3 per cent in normal saline. 

An immediate blood level rise to over 150 mg. per cent was obtained after 
giving sodium para-aminobenzoie acid intravenously (0.1 Gm. per kilogram of 
body weight as a 10 per cent solution in normal saline). Following this, the 
level rapidly declined (Fig. 7). Multiple intravenous injections given at four- 
hour intervals failed to produce a sustained blood level (Fig. 8). 



COMPARJiON OF WUCTWiCDU<; fREC AND TOTAL OETERMiNATWNS 

MULllPU ORAL costs millAL ZERO LEVEL WtALAttS TJM£ OF FJRTT DOSE 


Fig. 9. 

Values for total para-amiuobenzoic acid were slightly higher than for the 
ilcc form. The two values paralleled each oilier throughout (Pig. 9). Tlie dif- 
ference between the levels is accounted for by llie conjugation (a^tylation) 
of a small portion of the dru- within the body. It is worthv of note that the 
pcrccntane of the eonjusaled form did not increase when the drim wa« 
over a period of several da.vs. 

11 will 1,0 noted thal f.dlowin- admini.siratiou of a single dose hv anv roufo 
used m tins study, the drug has largely disappeared from the blood in about 
KLx hours. The rapidity of the di.sappennn.ee .seems to be inver Ivr "ated o 

.1.0 kokU. of .1,0 Wood lovol Ol„„i„o„. ,vi,o„ ,1,0 
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Fiff. 10. 



MUlTIPLt ORAL DOSK 



SINCLE PO\ES ALL 01 CRAM/itt 
URINARY EXCRETION STUDIES IN FIVE SUBJECTS 

Fig. 11. 

lowinsr multiple oral doses (Fig. 10), it possibly persisted in the blood for a 
somewhat longer period of time. These results may be suggestive of storage of 
pai-a-aminobenzoie acid within the body for at least a short period of time, illore- 
over, the results shown in Fhg. 11 demonstrate that, following a single dose, 
urinary excretion is continued for more than twenty-four hours after the drug 
has disappeared from the blood. 
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Each subject receiving para-aminobenzoic acid was followed with hemo- 
grams and urinalyses. No almormalities were noted. Vomiting was minimal, 

CONCLUSIONS 

Para-aminobenzoic acid is rapidly absorbed from the gastrointestinal tract. 
An adequate blood level is maintained in most instances when one-half or one- 
third the initial dose is given as a maintenance dose every three hours. Sub- 
cutaneous administration of solutions as strong as 3 per cent were without ill 
effects. The rapidly rising blood levels and the maintenance of these levels 
over a period longer than six hours makes this method of administration feasible 
and useful. Intravenous administration of the drug produeed high levels rap- 
idly, but these were not maintained. The prolonged excretion of the drug in the 
urine is suggestive of storage within the bodjL 

We wish to express our appreciation to Dr. Edwin E. Garrett for liis aid in this study. 
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INCIDENCE OF SICKLE CELL ANEJIIA WITH 
EHEUHATIC HEAET DISEASE 

Irmng Egbert Ohrexsteix, M.D/ 

Philadelphia, Pa. 

T he confusing re.semblanee betu'een the symptoms of sickle cell .anemia and 
those of rlieumatic heart disease is well Iniown. Yater and HansmaiiiP have 
pointed out that the diagnosis of rheumatic heart disease in cases of sickle cell 
anemia lias lieen made many times fi’om the history of joint pains, presence of 
an enlarged heart, systolic mitral or preeordial murmur, and hepatomegaly. 
Other common s 3 -mptoms are leg pain, ankle edema, pallor, and dj'spnea. Often- 
times organic heart disease is diagnosed elinieallj’ onh' to find at autopsy that 
all changes noted are compatible with a severe anemia. 

That anemia is a cause of heart disese has often been overlooked. In ac- 
cordance with the Criteria Committee of the New York Heart Association, the 
criteria are as follows; (1) presence of a marked anemia, (2) disturbance of 
cardiac function, (3) disappearance of signs and sj-mptoms after relief of the 
anemia. 

Sickle cell anemia is hereditaiy and is somewhat refractoiy to treatment. 
It is characterized by exacerbations and remissions, and therefore the third 
criterion cannot be satisfactorily met except for relatively short periods of time. 
Over a period of years, the anoxia secondaiy to the anemia gives rise to alter- 
nating severe strains upon the heai’t. This relationship of cause and effect 
between the anemia and cardiac abnormalities cannot be overlooked nor can 
it be denied. 

In 1932 Anderson and Ware* reviewed the literature and found cardiac 
enlargements in 76 per cent and muimurs in 87 per cent of those cases in Which 
mention was made of the presence or absence of these findings. Klinefelter^ has 
shovm that the clinical findings in sickle cell anemia could closelj’ simulate those 
of rheumatic heart disease, but noted that specific lesions have never been demon- 
strated at autopsjL Hansman emphasized the importance of being extremelj* 
cautious in making a nonanemia diagnosis of heart disease udien stud.ving a 
patient with sickle cell anemia. The clinical discussion as to whether sickle cell 
anemia alone is present or whether there is an accompanj’ing rheumatic heart 
lesion is made even more complex bj- Coolcj'V statement: “Organic heart dis- 
ease is about as common here (.sicklemia) as in an.v group of children sub.ieel 
to tonsillitis as these children often are.” 

In an attempt to elarifj- the confusion, the patholog.v files of tlie Cook 
Countj- Hospital were searched in order to ascertain the incidence of sickle cell 
anemia concomitant with rheumatic heart di.sease. Since 1929, fift.v-three 
' autopsies have been performed on individuals who gave positive evidence of 
sickle cell anemia. In thirteen eases, or 24 per cent, tlie sickle cell anemia was 

•Formerly Pcflintric Resident, Cook Connt\ CliildTcn’s Hospital, Chicas:o. 
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the direct cause of death. Of this group, ten patients ivere below 3 yeais of age. 
In forty cases, or 76 per cent, the sickle cell anemia contributed indirectly to the 
cause of death. Of this group,’ four patients were lielow 3 years of age. Ihree 
patients showed evidence of rheumatic heart disease, and the primary anatomic 
diagnosis in two of these was rheumatic heart disease. The ages of these .three 
patients were 3, 7, and 22 years. The incidence of sickle cell anemia concomitant 
with rheumatic heart disease was 5.6 per cent. 


CASE REPORTS 


Cass l.~Negro girl, aged 22. Several months prior to the present admission the patient 
liad Ijecn in this hospital.’ At that time she gave a typical history of rheumatic heart disease 
^Yith cardiac involvement since childhood; her complaints nore severe dyspnea, orthopnea, 
constant preeordial pain, and some peripheral edema. It rvas also found that she had an 
active case of sieMe cell anemia. She remained in the hospital for eight weehs and ivas 
discharged. At the time of the second admission, which was twelve weeks after her pre- 
vious discharge, her complaints again were preeordial pain, weakness, nodules in the calves, 
cough, and slight hemoptysis. 

Physicfd Examination.-— The temperature was 99.6° E., pulse 112, respirations 24, blood 
pressure 90/50. There was marked pallor of the con 3 unctivac, the heart was enlarged to the 
left rvith a loud systolic and presystolie murmur; the rhythm was regular, the tones distant, 
P. accentuated. The liver was felt below the level of the umbilicus. There was slightly 
diminished resonance in the lower lobe of the right lung. 

Lnboraiory Findings . — On x-ray the heart diowed a mitral configuration. The hemo- 
giobin was 9.5 Gm., the red blood count 3.65 million, the white blood count 10,150. There was 
marked sickling. The urine was negative except lor 3 plus albumin on one occasion. 

Further Course . — The patient remained in the hospital until her death six weeks after 
admission. During iier hospital stay she was given repeated blood transfusions and put on a 
regular cardiac regimen. There was, however, no relief of her symptoms, and she gradually 
liccamc worse and died. 

yhiloji.sy Fcporl . — The body was that of a well-developed, well-nourished Negro girl, 
nl>o showed no external pathologic findings; there was no edema of the ankles. 

ffcarf ; T!\o heart weighed 550 6m. The wall of the left ventricle measured 18 mm, in 
(liicUncss and that of the right ventricle, 5 ram. The myocardium was pale purple-red; there 
uero numerous fibrous tags attached to the cpicardium with many pinhead-size subepicardial 
Iiemorrhages. The free edge of the mitral valve revealed many pinhead-size single and con- 
fluent liglit yellow-gray, soft elevated nodules. These were also present in the endocardium 
along the left auricle near the mitr.al valve. All chamhers wore dilated markedly and the endo- 
eiinlivim of both auricles and of the interventricular septum was gray-white and thickened. 
The pajiiHary muscles were hypertrophied. There were numerous fibrous adhesions of the 
pericardial sac to the cpicardium. Both coronary arteries were thickened markedly; there were 
many atheromatous plaques, but the lumen was patent tliroughout. The pulmonic valve meas- 
ured 70 mm. Tliero was a single fatty and hyaline plaque. 

.S’p/rrn; The spleen ueigUed 140 Gra. It was very firm, and the capsule was slightly 
tl.iekeued and smooth. On section, dark purple-red trabeculae were prominent. The lower 
pole uns located at the ninth rib in the midaxillary line. 

r.u,r: The liver extended 12 cm. below the xiphoid process and 3 cm. below the costal 
margm. It neighed 2,000 Om., was very soft and fi-,d>by. and the capsule was thickened 
there acre many adhesions attached to the e.apsule of the right lobe. On section, deep red' 
purple and aemar centers uere continent, having small islands of light vellow peripheral 
aemnr m-irkiiigs. • ‘ 


Hour ir . oiTov : The bone marrou u a., cherry red. 

.V icriiceopir < jnmimitioa.— 

Ihart : The nm-ele fd.ers acre sn,,]],.,, .,,,,1 I,y,,ertruplued ; the nuclei acre oval to b-.rrel 
shape: the o.oplasm aas ,e.,e pink and granular. Tros.-s, nations were indistinc,; TUero "! 
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an increase of inter^ititml fibrous connective tissue, more marked around the large vessels The 
epicardium nas edematous and thickened with round cell infiltration The capillaries nere 
dilated The fat stain shoii ed slight deposition of fat in muscle fibers 

iiiei. The architecture iias destroyed There iieie renmants of liver cell cords around 
the poital triad and near the capsule, nliich iiere siiollen, purplish pink, and had granular 
cjtoplasm Sinusoids of these cells ireie nioderatelj compiessed and contained red blood cells, 
and a fei\ round cells KupfEer cells Mere prominent and numerous The remainder of the 
liier cell cords ivere intact and shoiied noimal liver cells Theie uas a deposit of hemosiderin 
pigment granules m the macrophages throughout the entire section The poital triad showed 
slight proliferation of bile ducts fendan in stain revealed a deposition of sudanophihc drop 
lets in the remaining coids The red blood cells weie thin and sickle shaped 

SpJeen The capsule was of noimal thickness The sinusoids were enornioush congested 
with red blood cells which weie thin and sickle shaped Theie were manv polymorphonuclear 
leucocites scattered throughout The hanphoid tissue was sparse and most of it was around 
the central arteries Heie and there weie hjalinized, light pink areas, which appeared to 
contain free hemoglobin There were manv hemosiderin pigment granules throughout 

Bone marrow There weie more centers of eiythropoietic activity than normally found 
The graiiiiloci tio elements were of ordinari distribution The niegakarjocjtes were numerous 
throughout 

CvsE 2 — Negro boi, aged 7 The patient was well until tliiee dais prior ro admission 
when he dei eloped abdominal pain This lasted one hour, and then he dei eloped pain in 
the left groin and leg This was transient, the pain was next felt in the head and shoulders, 
only to return to the stomach two dais later, when he vomited once There was nocturia with 
the 1 oidiiig of reddish urine one to three times each night His past historj rci ealed that 
ho had had several attacks of ti-pical rheumatic fei er, beginning at one j ear of age, and 
swelling of the feet at 4 leais of age 

Flujiical Biamination — The patient was undernourished There were markedly lijper 
trophied postaurieular nodes, mild axillari Ij mphadenopathj , markedly enlarged bilateral in 
guinal nodes, and slightly tender epitroehlear and posterior popliteal lymph nodes The lungs 
were negative The pul«e was 140 per minute There were blowing systolic and diastolic 
murmurs The liver was felt one fingerbreadth below the costal margin and was slightlj 
fonder. The temperature was 102° F The patient had long tapering fingers 

Lahoiaiory Fxnrhngs — On xraj, the heart was enlarged in its transveise diameter and 
had a contour of mitral ti-pe The hilar and perivascular markings were increased, sug 
gestiiig some passive congestion 

The red blood count was 2 14 million, the white blood count 25,000, with 69 per 
ivnt polv morphonuclear leucoevtes, metamveloev tes, 7, and l>mphocvtes, 24 A blood smear 
showed positive sickling, polv chromatophilia, and anisocvtosis The urine was negative The 
icterus index was 15 

An electrocardiogram suggested pathologic change in the right heart 
Course and Trealmcnt — Bv the second hospital day the temperature was 104 2° F. There 
was tenderness m the right upper quadrant and increased soreness in the abdomen, which 
was rigid to palpation PuFe was 140, respnations, 22 to 30 The patient was given 
plasma and 5 per cent glucose He dev eloped a gallop rhv thm and failing heart After 
sickling was demonstrated, the patient was given transfusions The temperature remained 
elevated at 105 8° F rcctallv He was placed on 5 per cent glucose because of the liver 
damage and giv en continuous oxv gen Bv the fifth dav a precordial friction rub was heard, 
the liv er was increased m size, and the patient remained markedlv restless and dyspneic 
Ho expired on the «ixth hospital day 

Jutopsy Findtnrj’t — The essential autopsv findings were as follows- 

Heart: The heart weighed 258 Gin The nivocardium was medium red in color and of 
medium firmness The wall of the left ventricle measured ]5 ram in thickness of the right 
ventricle, 3 mm The pulnionarv valve measured 55 ram Tlie aorta measured 55 mm The 
Ultima was light vellow in color and smooth There were small verrucous vegetations along 
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the line of closure of the mitral valve cusps. The mitral valves u^re fiteous and someu^at 
contracted, and the papillary muscles uere markedly shortened, thm, and fibrous. The left 
ventricle was extremely dilated. There was a bread and butter type of fibrinous pericarditis 

of the pericardial sac, which was fairly easily separated. , . 

Spleen: The spleen weighed 111 grams; the consistency was very firm, the capsule light 
gray and smooth. On section, the spleen was deep red in color. The follicles were fair y 

prominent. , 

Liver: The liver weighed 1,215 Gm. The consistency was firm; the capsule was smooth 

and glistening. On section, it was medium yellowish red in color. 

Microscopic examination . — 

Mcart : In some of the fibrinous septa, there were aggregations of round cells, sugges- 
tive of an old rheumatic process. Tlic red blood cells in the blood vessels showed .sickling. 
JJone: There were a large number of nucleated red blood cells. 

Case 3.— Negro girl, aged 3 years. Patient entered with complaints of fever for five 
days, rash five days, and dyspnea and profuse nasal discharge for three days. 

Physical Kxamination.— The temperature was 101“ F., pulse 160, respirations 10. The 
conjunctivae were injected; there was profuse, green, sanguineous nasal discharge. The 
pharjTix was inflamed, and there was a mucoid discharge. The tonsils were hypertrophic and 
inflamed. The lungs were clear with slight retractions on inspiration in all interspaces. 
The heart was normal. 

Lahoratonj Findings. — No urinalysis or blood count was reported. A smear of the nasal 
discliarge showed short chain streptococci. 

Course. — The patient ran a downhill course and expired two days after admission. 

Autop.sy Findings . — 

Ueari: yiie heart weighed 5a Gm.; both ventricles were dilated; the epicardiura and 
endocardium were delicate; the myocardium was firm and bluish red. 

Spleen : The spleen weighed 95 Gm. and measured 13 by 7 by 4 cm. It was large, dark 
bluish red, and stony hard. On cut section, the spleen was smooth and the follicles small. 

JAver: The liver weighed 575 Gm. and was of normal size and configuration. On cut 
section it showed only slight congestion. 

Iftcroscopic findings. — 

ifeart: The capillaries were congested. There were many Aschoff nodules around the 
smalt arteries, consisting of round cells, Anitschkow’s cells, and plasma cells. 

Spleen : The sinusoids were dilated and crowded with sickle-shaped red blood cells. 
Liver: There were focal areas of conge.stion. 

Ued hhmd cells in all organ.s showed sickling. 


summary 

All iittempt has been made to ascertain the incidence of sickle-cell anemia 
concomitant with rheumatic heart disease. Fifty-three autopsies have been per- 
formed at Cook County IIos]htal since 1929 on individuals who gave positive 
evidence of sicklc-cell anemia. Of IhLs group there were three patients who 
showed concomitant findings of rheumatic heart disease. The incidence was 
■u.(i ])or cent. 


I wish to thank t)r, I. Pat Bronstciii, Associate Professor, Department of Pediatrics 
t .uvorsity of Illinois College of Medicine, for his interesting discussion, which stimulated 
tlvi« iiuesligntinn. 
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ERYTHROBLASTOSIS FETALIS ASSOCIATED WITH Rh-POSITIVB 

JIOTHERS 


Charles Chesner, M.D., and Joseph A.. Cicerrella, M.D. 

Lor UN, Ohio 

F 0LL0WI\(J close upon Landsteiner and Wiener’s’ discovery of the Rh 
tactoi-, Levine and his associates- developed the idea of maternal isoim- 
munization in the pathogenesis of erythroblastosis fetalis, demonstrating the 
relationship between Rh incompatibility and erythroblastosis fetalis. In over 
90 per cent of the cases the father and child were Rh positive and the mother, 
Rh negative. Clinicallj’, erythroblastosis fetalis is considered as a single disease 
with three chief r.’cognized forms, called fetal hydrops, icterus gravis, and con- 
genital anemia. 

Erythroblastosis fetalis is generally considei'ed as being sjnionymous with 
Rh incompatibility and associated with Eh-negative mothers in over 90 per cent 
of the eases. However, not all eases of erythroblastosis fetalis are caused by the 
Rh antigen-antibody reaction. On a theoretical basis, incompatibilities can 
occur from anj* blood antigen which is present in the father, transmitted to the 
offspring, and absent in the mother. The Rh subgroups, the Hr factor, and 
ABO group incompatibilities are possible etiological agents. The M, N, and P 
factors are apparently not antigenic. Tovey* gives four reasons why the fetus 
enjoys protection from the mother’s agglutinins in heterospecific pregnancies: 

1. There is lack of placental permeability to anti-A or anti-B agglutinins. 

2. Fetal plasma neutralizes the A or B antibodies. 

3. Fetal erythroej-tes are not sufficiently sensitive. 

4. The A and B antibodies do not react very well at body temperature. 

We are presenting two eases because the 3 '^ were both diagnosed elinicall.v 
as erythroblastosis fetalis and in both the mothers were Rh positive. Likewise, 
in both cases the paternal and maternal bloods were identical in Eh groupings, 
subgroupings, and Rh factor, with the absence of Rh antibodies from the ma- 
ternal blood. 

One infant was diagnosed as having congenital hj'drops and died about one- 
half hour after birth. The Rh, Hr, and ABO groupings of both parents wei’C 
identical. Antibodies were absent from the maternal blood. We believe that this 
can be classified as a case of universal edema of the fetus unassociated with 
cr.vthroblastosis as described bA- Potter’ The second patient shmved jaundice, 
anemia, and erjdhroblastosis with no incompatibilities of the Rh or Hr groups. 
Instead there was an incompatibilitj- of the ABO groups ivith a high maternal 
anti-A agglutinin titer. 

CASE reports 

Case 1. — Tlic luother was gravida i, para 0: there had been no miscarriages and there 
was no history of transfusions. The serology was negative. Tlie pregnancj- itself was nn- 
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eventful. Tlie cliild ua-- boro after a prolonged sceond stage. The scalp was edeinatous an 
suture lines acre not made out. Ybe extreirntres neie tense and rigid. The head appealed 
attached to the bodv. The amniotic fluid nas bloody. The child lived about forty minutes. 
The -timated gestation age nas about S months. A clinical diagnosis of erythroblastosis 
fetalis, hvdrops tj-pe, nas made. 

An’autop=y nas perfoimed. Marked edema of the entire body nas noted, nith edema 
of the rectus muscle. There ncro blotcln, bluish led spots over the skm surface. The ab- 
domen nas filled nith a blood-tinged fluid. There were accumulations of a clear fluid in 
the pleural cant es, with compression of tlie lungs. The lirei neighed 120 Gm. and the 
spleen, 12 Gm. There nas marked liemorrhage into the soft tissue beneath the scalp, wliich 
formed a one centimeter membrane orer the calvarium. The sections showed extensive ex- 
trahomatopmesis m the li\er and small intcistitial cellular accumulations in the lectus muscle, 
probably mjeloid metaplasia. Other findings were not significant. The final diagnosis was 
congenital fetal liydrops, not associated with erytliroWastosis. There were cxtraliematopoietic 
foci in livei (.extensive) and muscle (.fen), edema of body sutfaces and subcutaneous tissues, 
ascites and bilateral liydrothoiax, and bilateral atelectasis. 

The mother’s and' fntlier’- idood nas sent to Dr. Anna M.ay Y'ouiig of Clereland and 
Dr. Mary Lou Sclioll of Columhus, Oliio. 

The motlici ’s blood na= Tjpe A, Rhf, positire, Hr positive, MX. The father’s blood nas 
Tjpe A, Group lili; positive. Hr positive, M. There were no demonstrable antibodies m tlic 
mother's blood, and the maternal and paternal bloods were completely compatible. Fetal 
blood nas not available for examination. 

The Iiistorv, 'Ciologic findings, and most of ilie microscopic sections were sent to Dr. 
Editli L. Potter m Cliicago. She agreed that cvervtliing fitted into a diagnosis of fetal hj- 
drops without ervt'woblastosis except the appearance of the livei. She thought that the 
amount of erjtliroblastosis m the liver was probably explainable on the basis of fetal age. 

Cask 2. — A 2.1 jear old ntiite woman was admitted to the iiospital for her first delivery. 
The patient Iiad liad a normal iircgiiancy and delivered nitlioiit difficulty an 8 month male 
infant nitli a hirtli neiglit of 3 pounds and 12 oiimc'. Tlie infant had some diffiruity in 
lireatliiMg follonmg delivery, respirations neio shallow and irregular. Tlie infant’s color was 
pale, and he had a weak cr_\ Ho nas given alphalohelinc, oxjgen. Co-amine, and vitamin K 
intranmacuiarlv, an 1 also moutli to mouth breathing. Twenty-four hours after birtli the child 
hcc.imc laundiied and had rigid extremities, and ins condition became enticah He nas im 
inediafelv given 30 to 3il e.e. of the father's blood intramuscularly and one ampule of vitamin 
K everj twelve hours intramuscuhiily. The respirations became irregular and siiallon, and 
< v.tnosis developed \ ihagiiosis of erv tliroblastosis fetalis was made. 

Pediatric consultation was olitained. Physical examination of the baliv revealed a 
critnallv ill infant, jaundiced, and with vorv sliaUovv, irregular respirations The liver and 
s|)Iecii nere [lulpahle, and the infant was somenhat dehydrated. 

The Inhoratory report showed that the infant was Type A. Rh positive, with a .ig pc, 
.eat heinoglohin (Salili) The mother was Type O, Rh positive. The blood snieai of the in 
fain revealed over lun normohlasts per inn «)„fe coils. Tiio mfant was immediateh given 
small Tvpe \ Rh negative blood transfusions intravenously (7 to 10 e.e. per Jiound of bodv 
weight, The bnbv responded well to the transf„s,o„s, ami his liemoglobui wont from 
..2 Iier .mil to KH ,,er . enl at one time, reaehing a sfatioiiarv imint of hO per <-ent at the 
met of ineiuv seven .la.vs I'.irther hiboralorv work at this time .lone bv Dr. Marv Lou 
Si hiiU of t'obunbus. Oliin, revealed tbe followin''. 


Mother - 
r.ithcr 
H-tIn 
Mot! I r 


O, Rli iiositivi' — Hr jiositivo helerorvgoiis, 
\, Uh jmsitive—Hr negative homor.v gous, 

.\. Rh i>ositivi- — Hr jiositive heterorvgnus. 
anti \ tii.T - 1:4.000 tnormal 1 : 04 ). 

The ...ndition of Hi,. , luld remained o„„d mmi , 
time tlie lafaat stotii.d to leive fr...iucnt IkivvoI 


eveutientli dav :ifter birth, at nlii.li 


, . iKiwol inov<*niontv uitli inmu‘« *intl hUvn.T 
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On the forty-f-econd day of life, the infant’s hemoglobin dropped to 42 per cent and 
again Tj-pe A Rh-negative blood transfusions were given. Final hemoglobin at time of dis- 
charge was 7G per cent. 

The child maintained a temperature between 97° and 100° F. throughout liis entire stay 
in the hospital. The baby was followed by the private physician, and the hemoglobin has 
now been 70 per cent for the past three to four months. The general condition of the child 
is good, as is his growth and development. 

DISCUSSION OF CASES 

The diagnosis of fetal hydrops unassociated with eiythroblastosis as de- 
scribed b,v Pottei’, is supported by the following facts: (1) primiparit}' of the 
mother, (2) no history of previous pregnane.v or transfusions, (3) Eh-positive 
mother, (4) alisence of antibodies from maternal blood, and (5) identical ABO, 
Eh, and Hr groupings of mother and father. There was, therefore, no antigenic 
factor present in the father’s lilood that was not present in the mother’s. The 
differences in the M and N groups can be discounted as far as antigenicity is 
concerned. A sixth supporting fact was the comiiatibility of paternal and ma- 
ternal blood by direct examination. 

Tlie histologic studies left some room for doubt. There was ah unusual 
amount of extrahematopoiesis in the liver, but this probably can be explained 
on the basis of prematurity. Except for one focus in the rectus muscle (and 
this was adjacent to an area of hemorrhage), there was no unusual extra- 
medullary hematopoiesis in the other oi’gans. 

The etiology of this condition is unknomi. A number of eases have been 
associated with other abnormalities, such as cleft palate and congenital heart 
disease. The differentiation from true erythroblastosis is important, because 
the prognosis here as far as future pregnancies arc concerned is good. 

In our second case, the diagnosis of erythroblastosis unassociated with the 
Eh factor was supported by the following facts: (1) jaundice and severe anemia 
in the child, (2) large numbers of erythroblasts and normoblasts in the periph- 
eral blood, (3) presence of large spleen and liver, (4) identical Eh groupings 
of mother and father, (5) mother was Eh po.sitive, (6) absence of Eh anti- 
bodies from maternal blood, (7) father and child were Type A and mother. 
Type O, and (S) anti-A type of maternal blood was 1:4,000. 

GENERAL DISCUS.SION 

Erythroblastosis a.s.sociated with an ABO incompatibility was present in 
nine of 150 infants (6 per cent) seen by Polayes and Ohlbanen’^ and in two 
of 100 infants scon by Boorman and his as,sociates.“ All mothers were Eh 
positive. jMost babies were Group A. Group B isoimmunizations were veiy 
unusual. 

Very rarel.v both Eh and ABO incompatibilities ma.v exist in the same pa- 
tient. Wiener and his associates' believe that when an Eh-negative woman is 
exposed to an Eh-positive blood of an incompatible t.vpe, the principle of com- 
petition of antigens may operate with suppression of the Rh factor. 

The mechanism of pathogenc.si.s of erythroblastosis associated with an ABO 
incompatibility is similar to that when the Rh factor is involved. In the latter. 
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there is an Rh-positive father and offspring, and an Rh-negative mother. The 
Rh factor of the fetus acts as a foreign antigen when it gets into the materna 
blood stream across the placenta, and sets np an antibody reaction. hen the 
antibodies reach the fetal blood across the placenta, they act on tlie Rli-positaye 
cells and produce hemolysis. By substituting the Group 0 mother for the Rh- 
negative mother, and an A or B fetus for the Rh-positive fetus (or any senes of 
incompatible A, B, 0 antigens), one can demonstrate the same mechanism. 

The surprising feature is not that an ABO incompatibility may lead to 
erythroblastosis, but that it does not do so more frequently. The factors in the 
production of erythroblastosis and the protective mechanisms involved are ad- 
mirably discussed in papers by Boorman and his co-workers," Tovey," Wiener 
and hi's associates,' Bryce and her associates," and Potter." The main points in 
the protective theories are as follows : 

1. The maternal alpha and beta agglutinins are usually of low titer. 

2. The placenta acts as a barrier against these agglutinins, since they are 
large molecules. 

3. There is relative lack of sensitivity of the fetal red blood cells to agglu- 
tination. This is probably associated with their incomplete development. 

4. Alpha and lieta antibodies are absorbed liy extraeorpuscular group- 
specific antigens before they get into the fetal blood stream. 


Wiener and his associates," Boonnan and his co-workers," and Smith,^® 
found that the majority of infants producing maternal agglutinins were 
seeretoi’s (normallj’- 80 per cent are secretors and 20 per cent, nonsecretors). 
Isoimmunization was probably brought about by the passage of the soluble 
grouii-specific substances across the placenta. 

In view of the hypothetical nature of the factors involved in the possible 
protective mechanism, it Is not at all surprising to find conflicting reports on 
llie I’elationship between maternal titer and fetal injury. 

Polayes and Ohlbanon" found that tlic average anti-A titer of Group 0 
women who liad never liorne children was 59 (from 20 to 100), and in those who 
had home normal Type A eliildrcn tlie average was 215 (from 120 to 300) . Of 
tlic cases of erythroblastosis reported by tliem, tJie anti-A titer in maternal blood 
ranged from 600 to 1,280. Smith*® recoi’ded a distinct rise in maternal agglu- 
tinins in heterospecifie pregnancies. In forty out of forty-six pregnancies, 
tlicro was a rise in titer up to 12.800, with no evidence of harm to the babies.' 
Ri-yce and her co-workers'' found a rise of titer in all cases of ABO in- 


as.so- 

ith 


compatiliilitics in wliieh tliere was damage to the infant. Boorman and his as'i 
ciates" round anti-B agglutinins incompatible with the fetal red blood cells vi; 
titem of 32,000 and 3 million, in two cases of erythroblastosis. In one normal 
ca.se there was an anti-A liter of 32.000 ov over. In sixteen other normal ca.ses 
the anti-A and nnti-B titers ranged between 56 and 400. Aubert and his asso- 
ciates'* reported one ease of eiythrohla.sfosis proved hv antopsv in which the 
maternal auti-A titer rose to 16 million. In the ea.se reported hvOruher and his 
eo workers'= the auti-B titer was 400 . ‘ ‘ and ms 

Boorman and his as.soeiate.s" made the statement that the maternal titer 
was not the o.tly miportant thing. It is the effeet on the fetus that eottnis, 
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and this deiieiids on the jienneabilitv of the placenta, tlie amount of exti'acorpiis- 
cular gTonp-specific substance, and probably the other protective factors dis- 
cussed. The titer was proliably the important thing with the Eh incompati- 
bility and the amount of extraeorpnscular gi’oup-specifie substances in the ABO 
incompatibilities. 

CONCLUSIONS 

1. The clinical diagnosis of eiythroblastosis is commonly associated with 
an Eh incompatibility, occurring in Eh-negative women in over 90 per cent of 
the cases. 

2. Two eases of clinically diagnosed erythroblastosis • are presented. In 
liotli, the women were Eh-positive with no Eh or Hr incompatibilities. 

3. One ease was due to an ABO incompatibility. 

4. The other case was diagiiosed as fetal hj-^drops unassociated with 
erythroblastosis fetalis. The diagnosis was established by a thorough serologic 
studj^ and autopsy. Because of the differenee in prognosis as far as future 
pregnancies are concerned between this and fetal hydrops associated with 
erytliroblastosis, it is important to arrive at a correct diagnosis. 

5. A discussion of the immunologic aspect of the ABO incompatibility is 
])resented with reference to the factors involved in the protective mechanism. 

AVe wish to thank Drs. Louis Hait and N. A. Tillman of Lorain, Ohio, for permission 
to review their cases. AVc also wish to thank Drs. Marj- Lou Scholl of Columbus, Ohio, and 
Mary Ann Young of Cleveland, Ohio, for performing complete blood examinations and anti- 
bjiiy determinations, and Dr. Edith Potter for reviewing the case of fet.al hydrops. 
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eupture of liver and spleen in the newborn infan I 

PnTER Gruexwevld, SI.D. 

Brooklyn, N. Y. 


T he present series of cases of rupture of the liver or the spleen, oi both, 
will be reported in order to point out a possible cause of these injuries 
which, if propel ly understood, might be avoided in some instances. 

Rupture of tbe liver is not a very rare finding at autopsy in newborn in- 
fants Among those who have reported cases and reviewed the subject, Genell, 
Lundqvist,- Ehicnfest,=' Rogers,^ Schmitt," Silver," and Henderson^ might be 
mentioned. These and other authors have reported a relatively high incidence 
of birth trauma to the liver in infants larger than average but have also found 
it in small, premature infants. This distribution is not surprising and parallels 
that of cerebral birth injuries. GenelP studied the possible mechanisms by 
which the liver may be injured at birth and assumed that bending and compres- 
sion oi the body arc the causes. The former may occur in certain manipula- 
tions which are occasionally used in delivery and resuscitation, and result in 
lacerations extending inward from the surface of the liver. Compression, on 
the other hand, should produce lesions in the interior of the organ, and Genell 
suggests that such lesions might be discovered more fi'equently if the liver of 
each newborn infant were sectioned carefully at autopsy. SIcNitt® mentions 
pressure or torsion of the fetal abdomen, including even gentle ante-partum 
manipulations. Belohradskj’" implicates severe congestion of the liver in 
asphyxia as a predisposition to rupture, and this possibility is also acknowledged 
by Henderson ‘ As an indication of the frequency of birth injury to the liver. 
Potter’s'" statistical analy.sis of 2,000 unsclected autopsies of newborn and still- 
Iroin infants may be mentioned. This series contains twenty-four cases of lacera- 
tion of tlie liver. In all instances recorded in the previously mentioned reports, 
the diaemosis was made at autopsy. To the best of my knowledge, the only cases 
in w'hich the condition was diagnosed during life and successfully treated are 
tliose of Rubovitx" and Arden.'- Rogei-s' suggests abdominal paracentesis for 
lire diagnosis of Iiemoperitoneum. 

Rupture of the spleen is much less common tlian that of the liver. Lund- 
(ivisl" found it in one ease compared with five cases of ruptured liver. In that 
one infant the li\er was large and showed .syphilitic changes Lundqvist quotes 
lledron as staling that mptiire of tlie spleen occurs only in sypliilitic infants. 
In a case leeorded by Khamy.’’ the spleen weighed 12.') Gm., and the underlying 
condition was diagnosed by several e.xperts either as erythroblastosis or as'lem 
ii'id Bowman." in a review of all cases of rupture of the spleen 
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Patholo^- Tins project .. 
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ill childhood observed in a surgical service over a long period of time, mention 
none in newborn infants. 

The present series of eight eases (Table I) includes five ivith rupture oi the 
liver, one with rupture of the spleen, and two in which both organs were in- 
.iured. They were found among autopsies on 121 infants who were stillborn 
or died during the first three days of life. Cases with hematoma of the livei 
without hemoperitoneum and those in which rupture had probahlj' oceuned 
after death in utero are not included. The distribution according to size of 
the infant conforms with that already mentioned. In order to evaluate 
properly the incidence in infants greater than average size (Cases 6, 7, 8), one 
must keep in mind that the great majority of all infants examined at autopsy 
at this hospital are premature. Actuallj^ only sixteen of the 121 infants ex- 
amined weighed 3,500 Gm. or more. 

In two of our patients, the data in Table I should be supplemented by 
brief notes on the clinical course and autopsy findings. 

Oase 4. — This infant was horn spontaneously and showed at first no ab- 
normalities. The birth weight was 1,410 Gm. At 32 hours of age, the infant 
suddenly turned pale and limp after being turned and having the diaper 
changed. No respiration or heart sounds were present. After artificial respira- 
tion, cardiac massage, and stimulants, i^espiration and heart action started 
again, hut stopped soon. In this patient, the findings recorded in Table I indi- 
cate very severe trauma to the liver with a small tear in the capsule and a mod- 
erate amount of blood in the peritoneal cavity. In view of the hi.storj’’, these 
findings are best interpreted as the re.sult of a two-stage impture, the second 
stage of which had occurred just before death. This seems to he a fairly typical 
occurrence, and Pottert^ mentions that infants who suddenly die after bath or 
feeding often have a ruptured subcapsular hematoma of the liver. 

Case 8. — This was the seventh pregnancy of a 35-year-old mother. Labor 
was slow hut progressive. The head was delivered after fifty-five hours of 
labor. After this the shoulders rvere fixed in a transvei’se position at the 
spines. The head was rotated to the left, and the left shoulder appeared under 
the symphysis while a snapping sound was heard. The body was delivered with 
case to the level of the umbilicus. At this point some difficulty was encountered. 
Tlie fetal heart was last heard just before delivery. There was no blood group 
incompatibility between mother and infant. The data in Table I indicaL the 
ven- largo size of the liver in this patient and the locations of the injuries found 
at autopsy. 


The history of the remaining six infants is irrelevant. In no ease was the 
diagnosis of intra-abdominal hemorrhage made during life. 

AYhcn one reviews the location of the hematomas and lacerations in these 
eight patients, several distinct types may he found. One is associated with 
hgamous inserting in the liver or spleen. This is the case in all three in 
stances of laceration of the spleen: in Ca.ses 3 and 6 hematomas are present at 
the coronary ligament of the liver; in Case 6, also in the hepatoduodenal ligm 
ment; and m Case S. one of the lacerations has a location suggesting that the 
umlnhcal vein cut mto the liver tissue. In all these eases, the injurv can be 
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explained by a Iranma forcing the liver and spleen downward and thus tending 

to tear these organs off their ligaments. 

The location of another group of lacerations on the anterior surface of the 
liver strongly suggests that the injuries are tiie re.sult of excessive pressui'c by 
the costal margin (Ca.ses 1, 2, h, 7). This was also found in eases of hematoma 
without rupture which are not included in the present series. Finally, there 
are instance.s in which no specific explanation for the localization of the damage 
can be given. 

Before further discussing the mechanisms by which many of these lacera- 
tions may have been caused, a tew words should be said about the phrenico- 
lienal ligament. Textbooks of anatomy describe this ligament as inserting at 
the hilus of the spleen and carrying the splenic vessels. Howtivcr, examination 
of the spleen in situ in many newboni infants has shown (hat the ligament 
frequently inserts not only at the hilus, but also extends in the direction of the 
lower pole and sometimes even to the convex surface (Fig. 4). This insertion 
of the ligament in the spleen itself rather than in the ti.‘^.sue of the hilus ap- 
parently predisposes to laceration when the spleen is pulled away from its 
normal location (Figs. 5, 6). 



I'lK. 1. 


Fl„-. 


Fisr. C. 


Kisf.. I. 5. .-iiul C. — Splec’n anil ailj.icent 
I'oliennl liBamont In a noi null nmvtiorn inlant 
Ilf tin- .«! lur-n at tlip inifition of Oie Ils-.-iment 


portion of the aiapliragm, .showing the phreni- 
Casos 4 anil 5 cifter laceration 
(Fips. o ana fi, respectively). 


Search for jiossililc circiim.stances in which liver or .sideen mav he pullet 
or piislicd downward lo the extent of itartially tearing off their ligaments hai 
revealed only one plaiisilile iiicclianisiii. In the fetus and newborn infant' 
Iiefore llio onset of regiilair air hreatliing. the diapliragiii is at a high leve 
witli its domes usually reaehing to the third rib or intcreostal space klost o 
the liollow of (lie tliaphraom i.s occipicd by liver, .stonuicli, and .spleen. If tin 
thoraeie ea-ie is eoiii])ressed. these organs arc squeezed out of the liollow of th 
d.ai.liratim and foreetl downward (Fig. 7). Among il,e ligaments, the phrenico 
beiial (rr) and eoronary ligaments (h) are obviously under tension when live 
and spleen move downward. If tlie border of tlie liver is not far from the nni 
biliens. Die nmbilical vem (c, may enl into the organ wlien the latter is pusliei 
dovnvard (( use S). The hepatoduodenal ligament is not likely to ho affeete. 
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since it runs downward from the liver ; yet it showed extensive hemorrhage into 
its tissue, obviously originating from the liver, in Case 6. Thus, compression 
of the chest rather than the abdomen explains the majority of the injuries to 
liver and spleen as found in the present cases, either by direct injury to the an- 
terior surface of the liver (Fig. 7, e), or by pushing the organs downward 
(Fig. 7, a-d). On the other hand, those injuries which have no characteristic 
relationship to ligaments or the costal margin are probablj- due to a more direct 
trauma to the liver itself. These cases constitute the minority in our material. 



Fig. 7. — Diagram illustrating tlie effect of compression of the thorax on li\er and spleen. 
As a result. laceration may occur at the following points: «. spleen at the phrenicolienal 
ligament, h, liver at the coronar.v ligament: c, the umhilical vem, which may cut into the 
Ii\or: rf, liver at the hepatoduodenal ligament; c, liver compressed directly hy the costal margin. 

Tlio relatively high iueideuce of rupture of liver and spleen in large infants 
was mentioned above. It sliould be added tiiat in such children, the liver is often 
enlarged out of proportion to body size (Cases 6, S). It is obvious that the 
meclianism of squeezing organs out of tlic liollow of the diaphragm will par- 
tieulai'ly affect a large liver, which may then carry the spleen with it, even if 
the latter is nearly normal in size. Enlargement of the liver is most commonly 
found in erythroblastosis and in infants of diabetic mothers. In all three of 
our infants which wore larger than normal, marked hematopoiesis was present in 
the liver (Cases G, 7, 8), just as occurs in both erytjiroblastotie infants and in 
eliildren of diabetic mothers. Clinical investigation did not reveal any of these 
patient." to he an uiUMiuivoeal example of cither of these; yet, it might he well to 
remember that crythroblastotie infants and tliose of diabetic motlici’s may he 
more likely to suffer a birth injury to liver or spleen than others. 
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SUMMARY 

The evaluation of findings in eight newborn infants witli birth injuries to 
liver or spleen or both suggests tliat pressure on the thorax is an important fac- 
tor in the production of these lesions. By such pressure, the organs of the up- 
per abdomen are squeezed out of the hollow of the diaphragm, and undue tension 
on the ligaments of the liver and spleen then produces part of the lesions. Oth- 
ers are the result of direct pressure of the costal margin on the anterior surface 
of the liver. A minority of the lesions of the liver in the present group of cases 
are not obviously related to these mechanisms and are probably due to direct 
ti’auma. 

Large infants and those with a relatively large liver as it occurs in erythro- 
blastosis or in maternal diabetes are more susceptible to injuiy of liver or spleen 
than others. , 

In order to prevent these lesions, not only direct trauma to the abdomen 
but also pressure on the thorax should be avoided as much as po.ssible. 
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CHILDHOOD MANIFESTATIONS OP ALLERGIC ADULTS 
Prelude to Allergy 

V 

Abraham B. Schwartz, M.D. 
illLWAUKEE, AYis. 

T he growing child from birth through adolescence reveals frequent recurrent 
manifestations of disharmonj* with living experiences. Everyone has wit- 
nessed in his own family circle occasional fears or tantrums which represent a 
child’s reactions to the frustrations and drives which harass him. These fears 
and tantrums are useful devices for protecting the child’s integrit 3 ' in a con- 
flicting world. In the phj’sieal field, the human organism possesses an equivalent 
^'el■satilit.v in reacting to various substances which threaten the specificitj' of its 
bod\’ proteins. The minor expressions of these reactions are often as mild as 
are the minor tantrums of the problem child. At other times, the manifestations 
are violent examples of Pirquet’s term “allerg.v"’ or altered reaction — a boiling- 
over, not unlike the childhood neuroses. In the managemept and control of these, 
pediatrists and allergists face, in the phj-sieal field, the same dilemma which 
pediatrists and psychiatrists encounter in the mental and emotional field. 

The cardinal elements of the allergic design are capillai’j’ dilatation and per- 
meabilitj', smooth muscle contraction, and edema. These cellular peculiarities 
maj' produce variations in function of one or several organs which earlier clini- 
cians were led to classif.v as diatheses. Some of these classifications ijarallel what 
we now call allergies. Pediatric writing reveals much thinking along this line, 
ilost of this literature antedates the modern period of allergic study, but it is 
nevertheless obvious that the writers were dealing with Avhat we now call allergic 
characteristics. In 1902, the .vear of Richet's memorable experiment, Combv,’ 
the French pediatrist, described what he called “arthritism.’’ The signs and 
s.vmirtoms are as follows : 

1. Catch cold easilj’. 

2. Subject to nosebleed, more common in summer than winter', spring than 
fall. 

3. SjTnptoms often related to changes in barometer. 

4. Ilaj' fever a later development. 

5. Often have large tonsils and adenoids and stridor ous Irrcathiirp. 

6. Spasrrrodie tracheobronchitis. 

7. Exagger-ated d.vsprrea with nrediocr-e br-orrehitis. 

S. Perversion and rnodificatioir of appetite; food dislikes eommorr; geo- 
phagia; pica. 

9. Irrtestinal colic. 

10. Regurgitation and other var-ictics of dj'spepsia. 

11. C.vclic vomiting. 

12. Cephrtlalgia. 

. From tlie Department of Pcillatrn-.s Marquette Uiu\crsfty ^redi'cal School. 

Pre^entofl in part at Seminar of American Collep-o of AlIerffY’. Cincinnati, November, 1047. 
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Wliile some of the signs and si'iiijitonis recorded by Comby seem irrelevant 
to allergy, the major characteristics of arthritism are nnmistalcably those of al- 
lergic children. Czerny, the renonmed German pediatrist, classified a group of 
s3Tnptoms under the heading of “exudative diathesis” (Table I), anotJier illus- 
tration of a common pattern seen in allergic eJiildren. 


Table I. Exudative Diathesis op Czerny 


I 

PRUIARV 

SIG^S 

' secondary j 

I SIGNS I 

ASSOCIATED SIGNS 

AND SyjrPTOMS 

Skin 

Intertrigo 

Eczema 

Itching 


Seljorriiea 

Impetigo 

Kesttessness 


Cradle cap 

Di.sturbed sleep 

Fears 

Mucous 

Desquamation 

Exudative diseases of 

Cough 

inemhranes 

and swelling 

pharynx and G.I. 

Vomiting 


of various 

tract 

Colic 


organs 

Coryza 

Laryngitis 

Bioncmtis 

Blepliaritis 

Plilyctenule.s 

Ahilvovaginitis 

Constipation 

Diarrhea 

Hay fever 

Spasmodic croup 
Asthma 

Blepharospa.sro 

Dysuria 

Enuresis 


The correct interpretation of allergic signs and s^nnptoms may not be 
reached until long after the sjunptoms liave occurred. In this respect, the single 
incidents of an allergic history may be not unlike the single takes of a moving 
pieture, in whieli even the actors are unable to recognize understandable con- 
limIitJ^ BaeJi incident begins to make sense only as the whole story is unfolded. 
Aside from the inadequacies of the story as related by a parent— and there are 
many— appraisals will differ considerably, depending on what scenes or manifes- 
tations the appraiser is willing to accept as part of the storj^ or pattern. 

Allergic manifestations generally, and particularly in the child, present 
many imusual variations ■ in intensity and character. These variations are 
thought to reinn.sent differences in capacity for reacting as modified by genetics 
age, and fortuitous differences in environmental experience. Some are easily 
definable as .specific reactions to known allergens; many more seem not unlike 
he pheumnena desmabed by Sclyc^ as elements of a general adaptation sjmdrome, 
.KldUionally complicated by psychogenic factors. The due to an allergic diao-- 
nosis may therefore be obscured not alone by the wide range of allergic manifes- 

h'or the past few years, I have been reviewing the records of foimer nedi- 
atijc ]).itients, now grown men and women. After deterroinin« W T>ti ^ 

UciT h'r I.'"",”*'"' symptoms «s” Joo!, zS In- 

then f.umhe-s, chmoal inventories were made of their childhoorl r-hnvltr • 
as recorded in their histories, in an effort to discern a childhood mfi , 
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in allergic subjects to lend them more than an accidental significance and to 
form a common pattern. Despite the hematologic discrepancies, “the coat is 
the coat of Joseph.” Although many of the patients used as the basis of this 
report ivere easily recognizable as allergic subjects early in life, many othem 
presented no clinical signs regarded as allergically relevant during their child- 
hood. The following signs and sjTuptoms are not necessarily diagnostic signs 
of allergj-. They are the things which happened to allergic subjects in their 
early childhood. A review of these signs and symptoms shows man}' character- 
istics which are b.v their very nature major allergic evidences. IMany others 
have not been generally recognized as having validity in the early recognition 
of the allergic personality. 

AUergic Characteristics 
Digestive Signs and SjTnptoms 

1. Pylorospasm. 

2. Enterospasm. 

o. H^-perperistalsis — recurrent vomiting, cyclic vomiting, willful vomiting, 
neurotic vomiting, facility at gagging. 

4. Pyioric stenosis. 

0. Recurrent abdominal pain (during or between meals), finicky eater. 

6. Hypotrophy. 

Respiratory Signs and Symptoms 

1. Nasal snorting, snuffling, or stuffiness. (Difficulty in breathing, peculiar 
breathing, fills up with mucus.) 

2. Exudative throat (exce.«sivc mucus). 

3. Congenital stridor. 

4. Abnormal frequcnc.v of colds. 

0. Early adenoid trouble. 

G. Allergic salute. 

7. Open mouth. 

8. Recessive mandible. 

9. Nosebleeds. 

10. Turgcseent muco.'a. 

11. E.xcoriated nostrils. 

12. Nasal eosinophilia. 

13. Hay fever. 

14. Recurrent bronchitis. 

15. Asthma. 

10. Thymic asthma. 

Dermatologic Signs and Symptoms 

1. Dermatitis neonatorum. 

2. Seborrheic dermatitis. 

3. Infantile eczema. 

4. Urticaria. 

0. Atopic rashes. Excessive reactions to .sun, insects, dyestuffs in clothing, 
licat and cold, wool, rubber pants. 

C. Dermographism. 

7. Canker sores — cheilitis. 

5. Vasomotor lability — localized cyanosis of extremities. 

9. H.vdrolability. 

10. Angiospastic pseudoaneniia. 

Ophthalmic Signs and .Symptoms 

1. Blepharitis. 

2. Recurrent styes or <4ialazia. 
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3. Angioneurotic edema. 

4. A^ernal conjunctivitis. 

5. Conjunctivitis— general or focal. 

6. Localized pollenosis. 

7. Itching — rubbing. 

Genitourinary Signs and S)'mptoms 

1. Vaginitis or vulvitis nonspecific. 

2. Enuresis. 

3. Pruritus. 

4. Hydrocele. 

Neuromuscular and Psychosomatic Signs and Symptoms 

1. Fatigability increased. 

2. Night restlessness or fears. 

3. Compulsion neuroses. 

4. Leg pains. 

5. Blue hands and feet. 

6. Migraine. 

7. “Alarm reactions.” 

8. Convulsive seizures. 

gastrointestinal CHARACTERISTICS 

While the common occurrence of gastrointestinal allergy is well known, the 
unusual frequency of a disturbed digestive tract in the first feiv months of life 
in allergic pei-sons has not been emphasized. In the present study, the occur- 
rence of frequent stools, or loose, foamy, or frothy stools, and hyperperistalsis 
with or without pylorospasm, were the most common initial manifestations of 
tlic allergic constitution in the first three months of life. The hyperperistalsis 
often showed itself in the first few days of life, accounting for such clinical 
descriptions as “dyspepsia of the newborn.” These sjnnptoms occurred when 
Ihc infant was a fciv weeks old and/or after the ingestion of particular foods. 
In some, the occurrence of temporaiy periods of improvement followed seem- 
ingly unrelated diet changes. Pain may or may not have accompanied the 
hyjicrperistalsis. When pain occurred, its severity varied from a mild type, the 
“under-done” baby of Brcnnemann, with rhythmical recurrences of discomfort 
which lent themselves to minor therapeutic measures, to colic severe enough to 
warrant repealed sedation. The de.scriptive tern “all gut and squall” applies 
lo infants with such severe abdominal pain. While it is not unlikely that some 
of these infants earned their places in such diagnostic pigeon holes as “undei-- 
feeding,” “overfeeding,” “neuropathic diathe.sis,” “hypertonic infant,” “en- 
tcrospasm,” “fat indigestion,” and “carbohydrate intolerance,” many of them 
continued discomfited and their pediatrist dhssati.sfied despite placement in these 
categories. Among the infancy records of my .series, I find such notations as 
“Breast milk not agreeing,” or “Mother reports that infant gags and cuts up 
generally.” or “Screaming .spells, vomiting, muciLs in stools, fu.sses after feed- 
ing”— this last, in a child who later ran the gamut of allergic experience in- 
cluding a Liitllcr's syndrome. 

Tn children past infancy, the most significant digestive symptom other than 
recurrent abdominal pain attacks was an unusual facility at vomiting The most 
trilling provocations might elicit gag reflexes, which were easily conditioned by 
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psj’chogenic factors. Among this group is the recox'd of a fastidious 4-year-old 
who, after finishing his meal and quietl 3 ’^ announcing “I have to go to the bath- 
room,’’ would then emptj- the contents of his stomach into the toilet bowl. A few 
A'eai’s later, this child was a major I'espii'atoxy allergj’^ patient. EecuiTent vomit- 
ing and CA’clic vomiting, a more common diagnosis in former j’ears, undoubtedly 
belong in this categoiy. The alleged I’elationship of pj-loiic stenosis to the al- 
lergic constitution finds confirmation in this studi*. 

RESPIRATORY CHARACTERISTICS 

Nasal snuffling, snorting, or stuffiness is not uueommoulj’ witnessed in the 
first feiv weeks of life. Eliminating those instances explainable ly small nasal 
passages or other anomalies of structure, or explainable by regurgitation of milk 
curds into the posterior nares, we nevertheless see a eonsideraiile number of 
])atients with lespiratoiy symptoms for Avhieh thei’e is no obvious explanation. 
Tlie s.vmptoms appear frequently in the eai-h' histories of allergic persons. On 
clinical recoi’ds, I find notations such as “difficultv in bi’eathing,” “peculiar 
breathing,’’ “fills up ivith mucus.” An allei’gic parentage suggests a common 
etiology for parent and child sjmiptoms. Children with such sjuiiptoms are 
frequently the subjects of eaidy adenoideefomj'. an o])eration which, in the al- 
lergic child, Avill need repeating in later x’ears. 

The two most commonly used pediatric texts fail to mention epistaxis as a 
.s.vmptom of allergy. Its froqiiene.v in the group of patients studied leads me 
to believe that, eliminating trauma and blood dj’sci’asias, epistaxis is more likely 
duo to allergy than to any other cause. As such it maj- apiiear even in infancy, 
long before major allergic signs become apparent. 

STATUS THYJIICO-LYMPHATICUS 

The pathologic i-elevancy of .status tln-mico-lymphalicus has been a contro- 
versial subject for the past two decades. It is now generally believed that 
simple tln-inie enlargement is not in itself a cause of so-called th.vmic symptoms. 
Sudden deaths without discovei’able significant anatomic changes continue to 
puzzle pediatrists and pathologists. In main- patients avIio die suddenlj', a com- 
plete clinical im’cntoiy often reveals chaimcteristics identified with the hyper- 
sensitive state of one or more oi’gans, for which Bohrod’ proposed the term 
■‘sudden death in the hyper-reactor state.” Recent investigations have shown 
the necessity for increased adrenal cortical hormones for survival when the 
animal organism is exintsed to A’arious insults or damage. It has also been 
demonstrated that excitation of the autonomic nervous .sj’stem and the release 
of epiuei)hi'ine plaj- a significant ])art in the availability of em-tical hormones at 
these times. Although the common denominator responsible for these defense 
mechanisms has not been cstabli.shed, it has been adequately demonstrated that the 
thpnus and adrenal play .significant roles. This is also dramatically illustrated 
by Sclye's studies on the ada]itation s.vndrome, in which he showed that rapid 
involution of the tlnmius and lymph glands with a hyperplasia of the adrenal 
cortex occur as cardinal features of the so-called “alarm reaction." 'While 
Selye’s thcoiy has to do with reactions evoked bv sudden exposure to nonspecific 
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stimuli, clinically similar reactions do occur in allergic subjects without demon- 
strable specific causes. It would be difficult to distinguish between specific and 
nonspecific causes in the infant organism, whose immature immunologic mecha- 
nisms hamper its ability to acquire resistance to stress. 

Selye’s hypothesis would explain many of the heretofore inexplicable sud- 
den deaths in infants of allergic families, as well as the less critical cases in 
which collapse occurs without known specific damage or insult. That there is a 
tie-up between these basic phj^siologic responses and allergic manifestations has 
been suggested by numerous observations, as for example by Aldricli’s'’ study of 
the relationship between enlarged tlijunus, pylorospasm, and vagotonia. The 
obsenmtions by Carr= on status thymo-asthmaticus, and by AValdbott° on the 
similarity of the pathologic findings in necropsies of patients with anaphylaxis 
and asthma, lend credence to the .supposition that this relationship is a sig- 
nificant one. 

Although it is difficult to evaluate the importance of thymic enlargement 
as reported roentgenologically in the past tln-ee decades, the curious fact remains 
that an unusually high percentage of those infants in this study on whom the 
diagnosis of enlarged thymus was made twent 3 " j^ears ago are now the subjects 
of major allergy. 

The varied manifestations of allergic phenomena may be compared to a 
sjTuphonic pattern in which the respective episodes present themselves in dif- 
ferent arrangements, now emphasized b.v one set of instruments, now bj’' another. 
The earlj’^ characteristics represent the prelude to a pattern often not com- 
pletely developed as a major them^ until later life. Pediatrists bj*^ successive 
chronological experiences with otherwise normal children may learn to evaluate 
the interrelationship of many of the phj'siologic phenomena now seemingly un- 
related, and increase our understanding of the disease patterns in allergic 
persons. 

SUaiMARY 

1. The allergic design or jiattern often begins in infancy. 

2. Jlany of the characteristics of the allergic pattern have long been recog- 
nized by pediatrists and classified as “exuidative diathesis” and arthritism.” 

3. A knowledge of the early characteristics of the allergic constitution per- 
mits a po.ssiblc interpretation of many of the sjnnptoms and signs of allergy long 
before major signs have developed. 

4. Attention is called to a few le.ss commonly recognized manifestations in 
the childhood prelude to allcrg.v. 
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PREVENTIVE ORTHOPEDICS IN THE TREATMENT OF 
POLIOMYELITIS 

JOHX F. POHL, M.D. 
jMixxeapous, Mixx. 

P OIJOMYETjITIS at its onset has the eliaracteristics of an acute infeetious 
disease. The attention of the pediatric or medical clinician is invaluable 
in preserving- life and relieving suffering. Unlike most infectious diseases, ])olio- 
myclitis lends to develop permanent aftereft'ects. Tlie principal observable ef- 
fects are muscular paralysis and skeletal deformit.v. The interest which has 
been centered on -iveakness or paralysis has tended to obscure the gravity of the 
problem of deformity. Crippling deformities have been a common aftermath 
of the disease, often not appearing for months or years after the acute attack. 
Clinical observations recently pi-esented^ support the view that poliomyelitis at- 
tacks the muscle and fascial tissues directly, in addition to the effect of the 
disease upon the neiwous system. 

The suggestion that deformities arise directly from disease of the peripheral 
tissues as part of the acute illness implies the possibility that treatment of the 
peripheral tissues ma.v reduce or prevent deformity. The underlying cause of 
deformity has been one of the primary studies in a series of 1,775 patients -which 
have come under the care of this- clinic since 1940. The practical aspects of 
relief and prevention of deformity by treatment of the affected peripheral tis- 
sues in this large series of cases is the subject of this presentation. 

The patients were admitted with acute poliomyelitis during the various 
poliomyelitis seasons, beginning in 1940 and extending through 1946, and have 
been closely followed. Thus, the early aspects of tire disease as well as die late 
clfcels in the ti-eated patients have been scrutinized. 

A serious epidemic of poliomyelitis struck iMinnesota in 1946 and provided 
an oppoi-tunity to study the effect of the disease upon tire peripheral tissues of 
1,125 patierrts treated hr that single .veai-. A mortality of 6 per cent (6S pa- 
tients) indicates that the disease iir 1946 was not mild, brrt was at least of average 
severity. In 65.4 per eerrt (736) of the patients, there was evidence of muscle 
weaknc.ss or paralysis at the height of the disease, brrt 34.6 per cent (389) of 
the patients showed no muscle weakness or paral.vsis at any stage. In every 
patient in the acute stage it was possible to demonstrate that tissues in the 
various peri])hcral parts were irrvolvcd in a condition of spasm, marked usuall.v 
by pain and sensitivity.- iluseles in spasm were shortening, and in many of 
these acutely ill patients incipient deformities were already being produced b.v 
the shortening muscles. (See Table I). 

The general plan of management^ which was carried out in 1946, as in 
tlic previorr.s year-s, was to hospitalize every patient until .spasm and muscle 
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Table I. Incipient Defokmities From Muscle Spasm at the Height of the Disease in 
1,057 Surviving Patients AVith Acute Cases op Poliomyelitis of All Types 
From the 1940 Epideahc in Minnesota 


DEFORMITY 

) 

number of deformities 


Torticollis 


G 


Scoliosis 


19 


Lordosis 


45 


Cupped slioulder 


25 


Tilted pelvis (apparent leg shortening or lengthening) 

72 


Leg torsion 


(i.3 


Flexed hip 


19 


Flexed knee 


.1.1 


Equinus foot 


14 


Varus foot 


17 


Valgus foot 


8 


Cavus foot 


33 


Other deformities 


43 



Total deformities 

395 



shortening had been overcome and each patient had also been retrained as thor- 
oughl.y as possible in the normal motor patterns. Treatment of the peripheral 
tissues consisted primarily of complete rest in bed ivith prompt and intensive 
application of moist heat to all areas affected by spasm. As pain and sensi- 
tivity disappeared, gentle manipulation and manual release of the shortened 
tissues was used where necessarj' in conjunction ii-ith the moist heat. Incipient 
deformities from muscle shortening responded to this treatment as spasm was 
overcome. Nine of the patients from the 1946 series remain hospitalized for 
early deformity at the time of this report, but eventual relief can reasonably be 
expected, on the basis of past experience, by further treatment of these severely 
affected patients. A possible exception is that of a 6-year-old boy with scoliosis 
from marked Spasm of the spinal muscles, occurring early in the acute sta«e of 
the dLsease and which has responded poorly. The distortions still present but 
under treatment, are: four patients iiith scoliosis, two patients ivith lordosis 
two patients with equinus foot, and one patient with varus foot. At this time’ 

more than a full year after the epidemic, 1,048 of the 1,057 surviving patients 
are free of gross defonnities. 

Every patient has been treated for spa.sm in order to avoid tissue fibrosis 
am eontractnres, winch have been a cause of late defomitv in the growiim 
child The tendency for contracture of the fascia lata and 'iliotihial band of 
the tlngli has been pavlicularly vexing in the past and has been a common 
source of latc-appeanng deformity. Prevention of future defoi-mity depends 
•ipparently upon llie successful relief of spasm. ‘ ^ 

The period of hospitalization of the 1,057 surviving patients of the 1946 
cpulcmic averaged twentv-one davs for the lliirtv 
(II, will, o ,cr C i 

mid will average from two to foin-fecn months for the narTlvtif' t 1 ’ 

pending upon the severity of the attack It is estimated ^ 

require a stav of two veai; estimated that nine patients will 
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relie\e in the paial.^tic t\pe of ease. This is indicated in pait by the incuased 
time reqiiiied for adequate treatment of the paralytie patient. The aieatei 
frequenc} of deformity in the parahtie case undoubtedly has led to the beliet 
that defoimitics aiose from paralysis Incipient defoimitics in the series pie- 
sented heie responded to tieatment of the peripheral tissues in the paial'tie 
as i\ell as the noiipaiali tic patients. Once relieved, the deformities ha\e not 
recurred in spite of weakness and niusele imbalance present in the paialitie 
patients New defoimities liaie not developed in the patients who have com- 
pleted tieatment These obseiiations piovidc eiidence that disease in the 
peripheial tissues lather than the unbalanced pull of muscles causes dcformiti 
Two lepieseiitatne case histories from the 1946 senes leportcd in this paper 
illustrate this point 

C\SE REFORTb 

C As^ 1 — R X, an S^eai olil boj, became il) Jiil\ 2"., I'Uo 

Diagiiosit — Pobonn eliti';, acute, paiabtie tjpe. 

Spinal Fluid Fxnininalton — Cells 90 per eubic millimeter; piotein 75 mg. per cent 

Physical Examination — .Vt the height of the disease there was spasm of the neck, back, 
hamstnng, and calf muscles, and shortening of the iliotibial band and plantar fascia. The 
incipient deformities of scoliosis, pes varus, and pes cams were endent. The right arm and 
right leg were niildlj weakened, the left leg was completclj paialjzed, and the back and 
abdomen were seierely parahzed at the height of the disease. 

Outcome — Aug. 25, 1947, when the patient was discharged, walking, aftei 391 dijs of 
hospitalization, the muscle shoitness was relieied. The left leg and abdomen were still 
seierelj parabzed There were no deformities at the time of discharge On Feb. 1, 194S, 
examination showed parahsig of the left leg and abdomen still iiiesent. Fo deformities have 
del eloped. Xo apparatus is woin The incipient spinal defoiniiti has been relieied in spite 
of permanent residual paralists of the abdomen 

Case 2 — R. R., a 14 jear old boi, became ill on Aug .1, 194G 

Diagnosis — Polioinielits, acute, nonparali tie tipc 

Spinal riiiid Examination — Cells 62 per cubic millimeter; protein 05 mg. per cent. 

Physical Examination — At the height of the disease there was spasm of the neck, b.ick, 
hamstring, calf, and quadiatus lumboium muscles, and shortening of the iliotibial band of 
the thighs The incipient defoimitics present weic: tilted pehis with lumbar scoliosis, an 
.ipparont right leg shoitemng, and a light heel iinersion. This patient at no stage of the 
disease showed anj eiidence of muscle weakness or parahsis 

Outcome — On -Vug. 30, 1916, when the patient w.as discharged after twentj teien dais 
of hospitalization and trcitiiient to the peripheial tissues, all muscles weie of full length and 
there was no eiidence of deforiiiiti Xo p.iiahsis was present. On Feb 1, I94S, cxaimintioii 
showed a fullj rccoiered patient Xo deformities oi par-alisis were piesent. 

Experience with llie 630 patients adiiuttetl fioin 1940 tlnougli 1945 shows 
lliat gloss late defoimitics have not occinied in the treated patients Growth 
in length of limbs affected In tlie disease has pioceeded satisfactorily Eetaida- 
tion of giovvth, noticed in the jiast, has apparentlj' been due to shortened muscles 

Xo opei'ations have been performed or aie known to have been applied to 
any of the patients It is possible that cases may appear wheie funetioii of a 
part can be impioved bv transiilaiitafion of a muscle, but no ])iactical instance 
has so far arisen 
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Scoliosis has been kept to a minimnm. This has been most satisfying in 
view of the seriousness of spinal deformity and its frequency of occurrence in 
the past. Colonna and Vom Saal- reported the incidence of scoliosis to be 
30 per cent in a series of 500 chronic, paralytic cases of poliomyelitis. There 
are three instances of gross permanent scoliosis in the 650 patients tieated in this 
clinic from 1940 through 1945. All occurred in the acute stage of the disease 
and could not be relieved. These patients are worthy of note. 

Patient D. L., a young boy, was admitted in Octolier, 1944, at the age of 
13 years, with severe spasm affecting particularly the back and legs, and with 
arms extensively paralyzed. After 572 day.s of hospitalization he was discharged, 
but he retained at that time moderate back stiffness and a minimal scoliosis 
tliat could not be relieved in spile of intensive treatment to the peripheral 
structures. He is examined periodical! j', and while the scoliosis eventually 
showed a 2-ineh deviation of the spine it is not progressing in this boy, who is 
now 17 years of age. 

Two of the young patients just mentioned are girl cousins and were both 
admitted to this clinic in November, 1945, with severe paralytic type of polio- 
myelitis. Spasm was extensive throughout the body and was particularly pain- 
ful. Patient D. D. had incipient right mid-dorsal scoliosis early in the illness 
but did not respond to intensive treatment. The patient was discharged after 
255 days of hospitalization in the belief that the scoliosis might have antedated 
the poliomyelitis. Within six months from the time of discharge the scoliosis 
had become much more severe, indicating that it was. after all, poliomyelitic in 
origin. The patient was readmitted to the hospital for 198 days of further 
treatment. The scoliosis is still present (2i^ inch deviation of the spine) and 
cannot be relieved. Patient V. D. developed a left lumbar scoliosis in the acute 
stage of the disease, clue to severe painful spasm of the right spinal and abdomi- 
nal muscles. The scoliosis has remained minimal (% inch deviation of the spine) 
and appears nonprogressive, but it has not been possilde to relieve the muscle 
shortening causing the scoliosis in 483 days of hospitalization. Another cousin. 
(\ D. (sister of D. 11.), was hospitalized ivitli nonparalytic poliomyelitis at the 
same time as the other two. This patient developed an incipient lumbar scoliosis 
due to .shortening of the quadratus limiborum muscle. The condition was re- 
lieved after thirty-one days of ho.spitalization and has not recurred in the four- 
teen months since the patient was di.scharged. It is believed that the two eases 
of ])ermanent siiinal deformity in these cousins re.sulted from the extremely 
severe nature of the spasm, as both patients experienced excruciating pain in 
the acute stage. 

The .symptoms of disease in the peripheral tissues have been recorded by 
many observers. Lovett-' recognized that the peripheral tissues were tender iii 
the acute stage of i)oliomyelitis. but from his writings he did not apparently 
connect this fact with deformity. Ober'- ■ pointed out that there was pain deep 
in muscles in poliomyelitis which was productive of deformity. Hiss Kenny 
was lirst in establishing muscle spasm as a distinct entity in the disease, and at 
one time- explained this condition as duo to a zone of irritation in the spinal 
cord. Subsequent investigatioiP indicates that the peripheral tissues of the bodv 
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are directly assaulted by the malady. The painful muscles are diseased and 
shorten themselves if unattended. These observations provide a reasonable clue 
to the major problem of deformity in poliomj-elitis. 

Paralysis or motor denervation of muscle is a feature of poliomyelitis. The 
evidence is convincin5r that the disease destroys anterior horn cells of the spinal 
cord in some cases. There is presently no known method of resurrecting these 
dead nerve cells; therefore, weakness or paralysis must be accepted as permanent 
in patients exhibiting rcsidually this condition. The management of paral.vsis 
requires its own techniques. No clinical or experimental proof has ever been 
reported to show that deformities arise directly from muscular paralysis or im- 
halaneed muscle pull. 

The oi'thopedic surgeon is concerned with the preservation of structure as 
well as function of the locomotor system of the body. Poliomyelitis deformities 
are crippling in themselves, and they add disability to the paralj-tic patient. 
The past role of the orthopedic surgeon in poliomyelitis has been largely to cor- 
rect chronic deformities and to aid the recovery of muscle function through 
rejiarative or surgical means. Prevention of afterelfeets of disease is a basic 
principle in orthopedic surgeiy as it is in the entire field of medicine. From 
the beginning of poliomyelitis, the orthopedic surgeon and the pediatric or medi- 
cal clinician working together must be on the alert for prevention and relief 
of contractures and deformities arising from disease of the peripheral tissues. 

REFERENCES 

1. Pohl, J. F. : The Peripheral Disease of Poliomyelitis, J. Bone £ Joint Surg. 29: 1,027, 1917. 

2. Pohl, J. F. : Early Diagnosis of Poliomyelitis, J. A. M. A. 131: 1,059, 1947. 

o. Pohl, J. F. : The' Kenny Concept of Infantile Paralysis and Its Treatment, St. Paul, 
Bruce Publishing Co., 1943. 

4. Colonna, F. C., Vom Saal, F. : A Study of Paralytic Scoliosis Based on 500 Cases of 

Poliomyelitis. J. Bone & Joint Surg. 23: 335, 1941. 

5. Lovett, K. W. : The Treatment of Infantile Paralysis, Philadelphia, P. Blakiston ’s Son 

and Company, 1917. 

6. Ober, F. E. : Pain' and Tenderness During the Acute Stage of Poliomj-elitis, J. A. JI. A. 

120: 514, 1942. 

7. Ober, F. K.: Treatment and Eehabilitation of the Poliomyelitis Patient, Infantile 

Paral.vsis 1941, Baltimore, Waverly Pre.ss, 1941. 

S. Kennv. E. : Symptoms of the Disease Infantile Paralysis, West Virginia M. J. 39: 312. 
'1943. 



Case Reports 


DIAGNOSIS AND TREATMENT OP PANCREATIC CYSTS IN 
CHILDREN WITH REPORT OP A CASE 

Likuthnaxt T. C. McPhkrsok, IMedical Corps, Army of the United States, 

AND H. Sidney Heersaia, jM.D. 

Kalamazoo, jMich. 

S OLITARY cj'st of the pancreas, rare in adults, is so exceedingly rare in 
children as to be almost a collector’s item. Mojmihan,' writing in laOi, 
noted that of Korte’s collection of 121 eases in 1898, only two were in children: 
Richardson ’s^ case in a 14-month-old infant, and Shattiick s^ case in a 13-month- 
old infant in whom the tumor had been noticed at birth. Telling and DobsoiP 
reported a ease in an infant in 1909. Eha,'’ in 1922, reported a case in a child 
in which the cj^st was composed of two distinct sacs. His patient was a 5-month- 
old female infant. The cyst was 9 cm. in diameter, weighed 99 Gm. and was 
completely excised at operation. Judd and his associates” mentioned the ease 
of Railton,'^ reported in 1896, in a 6-month-old infant. Judd reviewed forty- 
seven eases seen at the Mayo Clinic from 1921 to 1930, occurring in persons be- 
tween the ages of 20 and 72 years. Drennan® reported a case in a child in 1922. 
h’riedenwald and Cullen” in 1926 reported seven cases of pancreatic cyst from 
the Johns Hopkins Hospital, including Lewis’ ease, that of an infant 16 months 
of age, in whom the e 3 ’st was of large size, containing 750 e.c. of fluid. This ej’'st 
was treated by incision and drainage, and marsupialization of the cyst to the 
abdominal wall. 

The ease here presented is that of a 6-month-old infant Avith, relatively, a 
very large cyst, which none the less was susceptible to extirpation. 


CASE REPORT 


J. M., aged 6 months, was admitted to Bronson Methodist Hospital in 
ICalamazoo on Nov. 27, 1947, because of abdominal di.stention with fever and 
vomiting. He had had a cold for three days prior to admission and had vomited 
once the day before admission, but abdominal distention was not noted by the 
liarents until the day of admission, when he again vomited. On close question- 
ing it developed that the infant had had an episode of distention and emesis 
at the age of one month, but it was of short duration and self-limited. Delivery 
was noi'inal following an uncomplicated full-tcnn pregnancy, there was no his- 
tory of trauma at birth, and the neonatal period was nomal. Feeding and de- 
velopmental history were normal. The family history was entirelj” noneon- 
Iribntorv; there was one siifling, living and well. 

Examination on admission revealed a white male infant of size and appear- 
ance commensurate with the stated age. The weight was 17 pounds 9 ounces 
The rectal temperatui'e was 102.6° F., blood pressure 94/60, pulse 140 and 
respiraHons 44. The skin was warm and dry with normal turgor, but sli>htlv 
pale. There was no palpable lymphadenopathy. The head was of normaf con- 


nr. and iialpation rmoaled no almortnal defects in the .skull, nor was a bruit 
ard over the .skull. Ihcre was a profuse mucopurulent nasal dischar"e The 
ngne was coated nith gieenish yellow matter. The posterior pharynx'showed 
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only mild injection. The ears were normal. Extraocular movements were ap- 
parently normal, pupillary reflexes were active, and oplithalmoscopie examina- 
tion revealed normal fundi. Eespirations were chiefly thoracic, and the chest 
was nearly fixed in inspiration. Kespiratory movement was abnormally sli.slit. 
but the lung flelds were clear to auscultation and percussion. Examination of 
the lieart was essentially negative, tliough there appeared to lie slight cnlargc- 
meiit to the left. The abdomen was markedly distended, and the diaphragm 
was elevated. A t\nnpanitie percussion note was marked over the entire right 
half of the abdomen, but the note was definitely dull on the left side, with a 
rather sliarp line of demarcation apiiroximately midline. Occasional bor- 
borygmus was audible over the right side. The liver was not palpable on the 
right. Palpation of the left half of the abdomen revealed a cystic mass occupy- 
ing almost the entire left .side; the mass was smooth, extended almost to the 
floor of the pelvis, and was sliglitly tender. A definite border could not be felt 
in any direction. The bladder was not di.stended. No other masses were felt. 
The mass was not palpable on rectal examination. The external genitalia and 
the extremities were normal. Tendon reflexes were normal ; abdominal reflexes 
were absent. 

Lahoratory Bata . — On admission, hemoglobin was 8.2 6m., the red blood 
count 3.43 million, and the white blood count 15,300 with 80 per cent neutro- 
philes, 19 per cent lymphocytes, 1 per cent monocytes. Urinal.ysis was normal 
except for 4 plus acetone. Blood sugar was 63 .7 mg. per cent, the carbon 
dioxide combining power was 36 volumes per cent, total protein 5.8 Gm. per 
cent, the albumin-globulin ratio 1.5. Unfortunatel.v, a serum amylase determina- 
tion was not obtained. However the serum amylase level eight days postopera- 
tively was 144.1 mg. glucose per 100 ml. blood scrum, which is within normal 
limits. 

Possible diagnoses considered at this time were enteric cyst, mesenteric 
cyst, omental cj'sl, renal cyst, adrenal cyst, hejiatic cy.st, splenic tumor, pan- 
creatic cyst, and cy,st of the retroperitoneal lymphoid tissue, M'ith the po.ssibility 
that in any case the mass might be malignant with cystic degeneration. 

Roentgenograms . — 

Chest: November 27 — Moderate enlargement of the heart to the left, with 
prominence of the left auricle, and pulmonary artery shadow. Lung fields clear. 
Both leaves of the diaphragm are quite high. 

Abdomen: November 27 — Minimal distention of small and large bowel and 
stomach. Large soft tissue mass occupying the posterior half of the left 
abdomen. Practically all of the intestinal shadows are in the I'ight half of the 
abdomen. 

I. P. Pyclognim: November 28 — Good concentration of the dye by both 
kidneys. Slight dilatation of the left renal pelvis, probably due to extrinsic 
pressure on the lower left ui'etei-. 

Barium enema: November 28 — Colon lies mainly anterior and in the right 
abdomen. 

Impression: Extra-alimentary, extrarenal tumor. 

Course . — The temperature responded fairly well to parenteral fluids and 
penicillin, but occasionally rose to 103° P. during the preoperative coui-se. Dis- 
tention was considerably relieved Iw Wangensteen drainage. Fluid and niitri- 
tional requirements were maintained by intravenous and subcutaneous infusions 
of glucose. Amigen, and vitamins. The patient received whole blood transfusions 
of 100 c.c. on the second, 45 c.c. on the third, and 100 c.c. on the fourth hospital 
days. On the fifth day the hemoglobin was 12.4 Gm., the red blood count 3.94 
million, the white blood count 21.000. with 75 per cent neutrophiles and 25 per 
cent lymiihocytes. 



215 


MCPHEKSON’ AND HEERSMA: PANCREATIC CYSTS 


On Dec. 2, 1947, tlie sixth hospital day, the patient ^yas taken to the operat- 
ing room, continuous intravenous drip started by cut-down on a 

vein, and, under open drop ether anesthesia, the cyst removed. Througi a 
transverse incision above the umbilicus the operator first dissected 
peritoneal space on the left side, back almost to the vertebrae, encounter- 

ing the tumor. The peritoneum was then opened, and the cyst, about iu em. in 
diameter, filled the incision. The cyst was enveloped in the gastrocolic ligament, 
which was drawn taut over its surface. The stomach was displaced upward, and 
the colon forward, down, and to the right by the cyst. The wall was loo^ly 
adherent to the stomach autcriorly and to (he duodenum posteriony. ine 
pedicle was quite small, and it was possible to remove the cyst intact by ligation 
of the pedicle. It was found that most of the body of tlie pancreas was removed 
with the cyst, leaving the tail and the head. A soft rubber drain was placed 
through a stab wound low on the left side, and the operative incision was closed. 
The patient received 200 e.e. of whole blood during the operation and the next 


twelve hours. 

The duodenal drainage was continued for two days postoperatively, and was 
not necessary after that time. The wound drained yellow and then yellowish 
green fluid for one week after operation ; then the drain was removed, and the 
stab wound healed readily. The postoperative course was essentially uncom- 
plicated except for a temperature I’ise to 102,8° P. on two consecutive days 
twelve days after the operation, but signs of an upper respiratory infection were 
found at that time, and the temperature responded promptly to penicillin and 
symptomatic therapy. Blood sugar determination on December 10 was S2.9 mg. 
per cent. The abdomen remained flat, and the infant was discharged two weeks 
after operation, in good condition, taking his feedings well. The weight at dis- 
charge was 15 pounds, 14 ounce.?. 


Pathology . — The moderately tense cyst, 16 cm, in diameter, contained 1,000 
e.c. of cloudy yellow fluid. The cyst wa.s uniloeulai'. The wall was soft, flexible, 2 
to 4 mm. thick, and contained two soft ljunph nodes 7 mm. in diameter in the 
snb, serosa of the portion which had been attached near the tail of the pancreas. 
A sheet of ragged turbid fibrin clung to the inner surface of the posterior wmll. 
IMicvoscopically, tlm ey.sl wall was found to have no epithelial lining. All parts 
of tlie wall showed a liyaline fibrous tissue structure, with varying degrees of 
edema and lymphoeytle infiltration, and remnants of pancreatic structure. The 
Iiedicles were found to he pancreatic tissue with excessive fibrous stroma and 
dilated small duets. The specimens of pancreatic tissue, taken separately at 
operation, showed a few islets and marked increase of fibrous stroma, "with 
lymphocystic infiltration. The cj'st fluid contained many neutrophiles and some 
red blood cells, hut no organisms, few cholesterol crystals. Amylase was present 
in a concentration a little greater than that normally present in saliva Trypsin 
was not found. ' ^ 


Pathologic diagnosis; Pancreatic cyst, possibly of inflammatory origin 
Pancreatic fibrosis, possibly related to a general fibrocvstic disease of the 
paueveas. 

niscussiON 

The classification of pancreatic cysts, clearly stated by Movnihan” and re- 
cmphasw.cd by yiayo-Robson and Cammidge” in their monograph on the 
bi imSc subjected to considerable muddling, and has suffered 


Cla.ssification of Pancreatic Cysts . — 

^l.^PoIcntion cy.st, due to ob.slruelion in (he pancreatic duet, smaller duets, 
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2. Proliferation cysts (cystaclenoma and cystepithelionia). Castleman*- 
prefers the term cystoma to cystadenoma, because he does not lielieve there is 
real formation of glands in these tumors. 

3. Congenital cystic disease. 

4. Hydatid disease, or parasitic cysts (echinococcus cj'sts). 

5. Pseudoeysts, including ilojmihan’s hemorrhagic cysts, all of which are 
produced by trauma or degenerative changes of the interstitial tissue of tlie pan- 
creas. They are distinguished from “true’’ cysts in that they are not within 
tlie substance of the pancreas but lie outside of the pancreas, usually in the 
lesser omental sac or the gastrocolic ligament. They have no epithelial lining. 
They are frequently preceded or accompanied by acute or chronic pancreatitis, 
or hemorrhagic pancreatitis. 

6. Dermoid cysts of the pancreas (added bj' Primrose^®). 

Patliologically, the first three types are “true” cysts and the last three are 
“false” cysts. However, such a division is of little value from the therapeutic 
point of view. 

Si/mpioms . — In infancy the symptom that brings the patient to the physi- 
cian most freqeiently is tlie alidominal enlargement; a palpable tumor was 
present in 114: of Koi’te's^'' 121 cases. Pei'sistent vomiting and loss of appetite 
— signs of obstruction, partial or complete — are even more striking, but usually 
occur later, when the size of the cyst is sufficient to cause obstruction by com- 
liression of the small intestine. In our case the parents of the infant denied 
having noticed any abnormal enlargement luitil a da.v or two before the infant , 
was brought to our attention, but this was more probably on account of parental 
ineptitude than any sudden increase in size of the cj'st, as the fluid contained 
in this cyst was not grossl}- bloody, and the blood supply of the cyst wall was 
well adapted to the size of the cyst at the time of operation. "While precursoiy 
or concomitant conditions of the pancreas may give rise to signs of disturbed 
pancreatic function, symptoms of pancreatic cyst per se are due to a mechanical 
disturbance of neighboring viscera rather than to alterations in the pancreas 
itself. 

Diagnosis is based on enlargement of the abdomen, vith or without signs 
of intestinal obstruction; the exculpation of other intra-abdominal cysts, chiefly 
by roentgenography; and by the characteristic roentgenologic findings of pan- 
creatic ej'st. In pseudocyst, in addition, the scrum am3'lase level is frequentlj’ 
elevated above noi’nial.""’ Case'" has given us an excellent surver* of the roent- 
genologic aspects of pancreatic cr-st, to which the reader is referred for a com- 
prehensive haiulling of this matter. Suffice it to saj- that intravenous pj^elog- 
rapln' will ordinarilj^ reveal a normal urinarv tract, and that gastrointestinal 
series of x-raj- pictures following barium meal and barium enema will reveal 
displacement of the stomach upward or forward (in a smaller e.vst), and of the 
colon and small intestines downward and to the right side of the abdomen, by a 
mass of homogeneous opaeitj- with smooth round bordem. Gastric pneimiograms 
arc also of value. Differential diagnosis in children should exclude adrenal, 
ovarian, mesenteric, enteric, omental, and hepatic ej'sts, hj'dronephrotic or cj'stic 
kidne.v, perinephritic abscess, Wilms’ tumor, splenic tumors, and retroperi- 
toneal tumors and cwsts. 

Trcaiment has not been altered radicall.v since Mo.vnihan' summarized the 
possible procedures as : (1 ) aspiration (Recomier’s method), which is not recom- 

mended; (2) evacuation and drainage, with marsupialization of the ej'st; (3) 
extirpation, which he did not consider feasible in most instances. JudcD is of 
the opinion that “the ideal treatment is complete removal, if possible. . . He 
recommended it onlj- for small cysts with few adhesions, but in the same paper 
cites Bozeman's'^ case, reported in ISSl, in which a cj-st weighing 20i/^ pounds 
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was successfully extirpated. It is generally agreed now that whenever the 
condition of the patient and the situation and mobility of the cyst are fai oiable, 
the cyst safely may be removed en masse. Most of the authorities have recom- 
mended aspiration ‘of the cyst prior to extirpation at the time of operation, but in 
our case the surgeon found it easier to deal with the distended 

If extirpation is performed, the area should be drained, preferably througii 
a separate stab wound. Drainage should cease within ten days or two weeks at 
most. If a marsupialization operation is performed, the sinus tract may ^mse 
within about two weeks at best,^ or may persist or recur for extended periods of 
time. Persistent sinus tract may be obliterated by anastomosis with the stomach 
or small intestine.^'* 

Prognosis is good if the operation is timely and the postoperative course is 
uncomplicated. From a prognostic point of view, extirpation probably offers 
the best outlook, when this method of treatment is possible. 

Possible association of a large solitaiy cyst of the pancreas, such as we have 
seen, with generalized clinical fibroC3'-stic disease of the pancreas is purely 
a speculative subject. At last report, two months after operation, our patipt 
was in excellent condition and gaining weight noimallj'-, with no intervening 
illness. It is planned to take samples of duodenal contents later, to determine 
the presence or absence of pancreatic enzsmies. 

According to the pathologist’s report, this cyst probably should be classified 
as a pseudocyst of the pancreas. Howevei*, the inflammatory changes found in 
the wall of the ej'st maj^ ivell have been secondary, and the very presence of 
remnants of pancreatic structure in the cyst wall sugge.sts the possibilitj’’ that 
this cyst may have developed as the result of obstruction of one or more duets, 
which would place it in the class of retention cyst — a verj^ large one which had 
outgrown the pancreas, and in which the lining epitlielium had lieen destroyed 
by pressure of accumulating fluid. 


SUMMARY 


1. A brief review of the literature reveals seven eases of solitary CJ^st of 
the pancreas reported in children, chiefly in infants. 

2. A case of a very large solitary cyst of the pancreas is reported in a 6- 
month-old male infant, in which the ej'st was treated bj’’ surgical extirpation. 

3. An attempt is made to clarify the classification of pancreatic cj^sts, and 
diagnosis and surgical treatment methods are discussed, with the recommenda- 
tion that wherever possible extirpation is the treatment of choice. 

4. The possibility of association of some pancreatic cysts with cystic fibrosis 
of the pancreas is raised for speculation. 


The patient was Teferred by Dr. W. McFadden of Bloomingdale, Jlicli 
performed the surpery. The pathologic report was furnished by Dr! Hazel 


Dr. AL Peelen 
Prentice. 
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ERYTIlElilA ilULTIEORilE WITH PliURIORIFIGIAL LESIONS AND 
SYSTEMIC ilANIPESTATIONS 

Report of 'a Case IVith Recurrence op Mucous JIembrane Lesions 

Joseph A. Ritter, il.D., Theodore M. Ginsburg, M.D., and 
Emanuel Berger, liI.E. 

Philadelphia, Pa. 

V ON HEBRA'^ in 1866 separated from an ill-defined group of er 3 dhemas an 
entity whieh he called 'erythema exudativiun multiforme. Kaposi® subse- 
quently described a form of the disease in which mucous menibranes were in- 
volved, and Rendu^^ noted eases with fever and constitutional sjunptoms. Ked, 
in reviewing the historical background of the disease, credited Bazin Avith dm 
scribing in 1862 the sj-ndrome associated ivith severe ej^e complications and 
stomatitis. In 1922 Stevens and Johnson'® reported two cases of “a new erup- 
tive fever associated with stomatitis and ophthalmia.’’ The type of erythema 
multiforme described by these observers appears to be identical with that earlier 
reported by Bazin, but the sjmdrome has come to be known as “Stevens- Johnson’s 
disease.’’ Since their initial report in 1922, approximately seventy other cases 
have been I'ccorded in the American literature. At the present time, foi’ms of 
the disease are recognized in Avhieh the gastrointestinal and genitourinary tracts, 
mediastinum, pulmonary system,®’ and meninges® are also involved. 

Erythema multiforme of the ty^pe originally described by Bazin and by 
Stevens and Johnson is characterized by an insidious onset with mild conjuncti- 
vitis and stomatitis followed in a day or two by any of the skin eruptions of 
erjUhema multiforme. The latter may become A’esicular, bullous, or hemorrhagic. 
Fever and s.vstemie symptoms are usuallj’' present in variable degree, depending 
upon the progression and severity of the skin and mucous membrane lesions. 
The periorificial areas are swollen and hypcremic, often fissured and hemorrhagic, 
Avitli crust formation and desquamation. Sometimes anal and vaginal s 3 ’nechiae 
result. lilarked ulceration of the mucous membranes may ensue with sloughing, 
])scudomembrane foi-mation, and bleeding. Although the oropharjmx® and pul- 
monarj' sj’stem maj’ be involved, the oral and ej’e lesions are the most striking 
phenomena encountered. 

In mild cases the conjunctival mucous membranes may show only slight 
erythema, but in severe eases purulent e.xudate uith marked erjdhema and edema 
of the lids and even hemorrhage, ulceration, and desquamation may occur. 
Sloughing of the hulbar and palpebral conjunctivae sometimes foIIoAvs. The 
involvement of the eyes may extend beyond the mucous membranes, and pan- 
ophtlialmitis occasionally result-s. P.seudomembranous fonnations at times pro- 
duce keratoconjunctivitis sicea with perforation of the cornea. Chronic con- 
junctivitis. synechiae, .symhlepharitis. corneal scarring, and blindness have been 
onservod as sequelae. 

The case herein reported was considered to he of interest because of the 
I’ccurrcncc of mucous mcmhraue lesions four months after the initial onset Of 
additional interest were the investigations pertaining to viral etiologj’ 


CASE report 


.\ 22-iiioiilli-old female infant was admitted to the Pediatric Department of 
the (.l adiintc Ilosjnlal of tlic I iiivorsity of Penn.sylvaiiia on March 31, 1947. 


Uf nn^- 


rur.H'.’''' ivactrio. OC tl.c Gra.lunte Hospital or tho Unher..ity or 
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because of fever, swelling of the eyelids, blood-streaked saliva, and an urticarial- 
like skin eruption of two days’ duration. On March IS, 1947, the patient had 
been seen at home by one of us because of rhinorrhea and a diy cough accom- 
panied by slight fever. The mother and brother of the patient had recently re- 
covered from an upper respiratorj' infection which was epidemic at the time. 
The patient was treated with a mixture containing codeine phosphate, acetyl- 
salicj'lic acid, potassium citrate, syrup of ipecac, and syrup of chocolate during 
the day, and phenobarbital at bedtime. She made an uneventful recovery in a 
few days. Twelve days after the onset of her illness there suddenly developed a 
generalized urticarial-like eruption with fever, marked swelling of the eyelids, 
and swollen, erythematous bleeding gvuns. Elixir of Benadryl was prescribed. 
The following day sjnnptoms were accentuated and she was hospitalized. 

The patient ’was hom spontaneously at term, weigliing 6 poitnds, 14 ounces. 
She was jaimdiced for about two weeks follomng birth and w'as given small 
blood transfusions. The mother was Rh negative and the infant, Rh positive. 
The mother’s blood, examined by Dr. Neva M. Abelson during the patient’s pres- 
ent admission, showed a low titer of Rh-bloelving antibodies. The developmental 
history of the child was quite normal. She had three attacks of tonsillitis at one 
year of age and had received the usual immunizations including smallpox vac- 
cination. 

Physical examination on admission revealed an acutely ill, well-nourished, 
irritable infant, with red, edematous, tightly shut eyelids and swollen lips. There 
was a large hemorrhagic bleb on the lower lip. On the trunk, face, upper e-v- 
tremities, and thighs were scattered and confluent scarlatiniform, morbillifom, 
and vesicular lesions. Confluent lesions were most prominent on the anterior 
aspects of the thighs. The palms were involved but not the soles of the feet. 
When the ej'elids were opened with a lid retractor, a clear fluid, under consider- 
able pressure, was found. The corneas were somewhat duUed, and the con.iuno- 
tivae were congested and edematous. A slougli whicli bled easil}’ covered the 
oral mucous membranes. Tlie tongue was thick and heavilj’' furred. Saliva mixed 
with blood and debris drooled constantly. The vagina and anus showed marked 
hyperemia witli sloughing of the mucous membranes and adjacent skui. Super- 
ficial IjTuph nodes were moderately enlarged in the cermcal area. A few scat- 
tered coarse rhonchi were heard over the limgs. There was no impairment^ on 
percussion. The heart was normal in size, and tlie sounds were of good quality. 
The spleen was not palpable, but the liver extended about one centimeter below 
the costal mai-gin on deep inspiration. 

On admission, 500 c.c. of 5 per cent glucose in saline was administered intra- 
venouslj". Penicillin in a dosage of 100,000 units was given intramuscularly 
every tiiree houre. During the fii’st twenty-four hours she also received 300 c.c. 
of citrated blood. Nourislunent bj*^ mouth was impossible during the first seventy- 
two houi-s because of the acute oral inflaiiunation. When oral feeding could he 
instituted, a diet consisting of a mixture of half slnmmed milk, ascorbic acid, 
eggs, vitamin B complex, vitamins A and D, Dextri-Maltose, and casein hydroly- 
sate was given. The conjunctival sacs were flushed %vitli boric acid solution and 
penicillin (5,000 units per cubic centimeter) instilled alternately every two 
hours. One drop of one per cent honiatropine and penicillin ophthalmic oint- 
ment were employed locally in each eye three times daily. Three days later this 
was changed to 14 per cent scopolamine, one drop daily, and mineral oil instilla- 
tion alternating with penicillin drops every two hours. The genitalia were 
flushed several limes daily with boric acid solution followed by mineral oil. 
Petroleum jelly gauze strips were applied to the orificial skin. 

A blood count on admission revealed 18,200 Icueoeytes with 79 per cent 
neutrophiles, 15 per cent lympliocytes, and 6 per cent monocytes. The platelet 
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count was 489,720 cells per cubic millimeter of blood. A blood culture taken 

on the day of admission revealed no organisms. _ . • 

On the third hospital day the cutaneous lesions were tj^pieal Of erythema 
multiforme iris. Distributed over the trunk, face, aims, forearms, hands, and 
the anterior surfaces of the thighs and legs there were vesicles and bullae in the 
center of large edematous papules. The eyelids were congested, and the iett Ud 
was desquamating. The lips were severely hyperemic and showed necrotic areas 
and bloody debris. The oral mucous membrane appeared to be sloughing, and 
the tongue was thick and furred. The vagina was swollen, hyperemic, and desqua- 
mating. The anus and perianal areas were erjdhematous and sloughing. The 
chest revealed mild suprasternal and intercostal retraction on inspiration. The 
clinical picture was alarming. 

The leucocyte count remained within normal limits, and there was no in- 
crease in heterophile antibody titer. Cephalin flocculation, thymol turbidity, and 
colloidal gold tests were within normal limits. Total serum proteins were 6.64, 
albumin 4.05, and globulin 2.59 Gm. per cent respectively. Total serum choles- 
terol was 194 mg. per cent, and cholesterol esters measured 142 mg. per cent. 
Culture from the left eye revealed nonhemolytic streptococcus and from the right 
eye, hemolytic Staphylococcus albus, coagulase negative. Throat and mouth 
cultures, both by aerobic and anaerobic techniques, yielded Streptococcus viri- 
dans, Streptococcus haemolyticus, and diphtheroids. 



Fig. 1 — Pittli day. Eyelids and lips covered «'Jth bloody crusts. 

... lesions on the fifth day appeared dusky red, with hemorrhage in 

.'ome of tile vesicle.s and bullae. The eyelids were less edematous but continued 

!)• The palpebral eonjunctivae were 
coicied uith a soft, flbnnous membrane, which hung loosely in each eye. Both 

rnnn) u-oc '701100 ‘^°"JU»cfivae had a granular appearance. The leucocyte 

count w.is 1^ 000 cells per cubic millimeter of blood with 75 per cent nentro- 

mitfof flu. ' t ^ adequate amounts of fluid, in 

. pito of f It fact tliat llie bps and mouth continued to bleed The eves eoiilr? be 
opened, the corneas were clear, and the lids covered with bloody crusts Mam" 
of the .skill lesions liad begun to dry and crust (Fig. 2) Thereafter imurove 

irolmUnk the tempera's began 
Tuulve dW afler admi.s,sio« total icmrprmeins were 6 4s''flbuminT?2'Tnd 
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An intravenous infusion, on the fifteenth hospital day, vas followed by two 
severe paroxysms of chills and a rise in rectal temperature to 106° F. A blood 
count revealed 42,100 leucocj’tes per cubic millimeter with 84 per cent neutro- 
philes (promyelocytes 1 per cent, myelocytes 2 per cent, metamyelocytes 10 per 
cent, band forms 41 per cent, segmented forms 30 per cent), 9 per cent lympho- 
cjhes (atypical 4 per cent, typical 5 per cent), and 7 per cent monocytes (atypi- 
cal 2 per cent, typical 5 per cent). The blood smears showed moderate aniso- 
cytosis with tendency to microcytosis and active erythropoiesis as manifested by 
polychromatophilia and an occasional normoblast. Neutrophilic leucocytosis, 
with marked toxic granulation and toxic changes in the nuclei of segmented 
neuti'ophiles, was noted. There was marked left shift with immaturity to the 



Fig. 2. — Eighth day. Hemorrhagic skin lesions covered with drj* crusts. 


leucoblasts. Toxic changes were noted in the monocytes and Ijunphocytes. The 
platelets ivere normal in number, appearance, and clumping. The blood picture 
was considered that of a leucemoid reaction. Streptomycin was started three 
days later because of the fear of possible secondary infection of the extensive 
raw surfaces in the mouth, eyelids, and denuded areas on the trunk. Plasma, 
blood, and glucose in physiologic saline solution were administered parenterally. 

Two days later there was less evidence of erythropoiesis, and only an occa- 
sional polychromatophilic erythrocyte was noted. Leucocytes were less toxic in 
appearance with a left shift to the myelocyte stage. Platelets were normal in 
number, appearance, and clumping. The total white cell count dropped to 
27.500 cells per cubic millimeter of blood. Skin lesions had involuted further, 
but bleeding and crusting of the lips and e.velids peisisfed. 
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On the twenty-seventh hospital day the sites of the involuted shin lesions 
were evident only' by residual pinkish yellow macules. The oral mucous mem- 
brane was covered with a dirty white slough which liled readily vdien the chdd 
cried The eyelids continued to show some thm crusts, and there was some 
whitish vellov^ stringy exudate over the palpebral conjunctivae. The corneas 
were clear and uninvolved. Slight entropion of the left lower lid was evident. 

The patient was discharged IMay 8, 1947, thirty-eight days after adinission. 
At this time the cutaneous and mucous membrane lesions had completely healed. 
The only sequelae were slight conjunctivitis with minimal entropion of the left 
lower lid, and photophobia. Pigmented macules persisted at the sites of the 
former eruptions. Total serum protein concentration on the day of discharge 
was 7.92 fim. per cent; serum albumin Avas 5.64 and globulin 2.28 Gm. per cent. 
Pasting blood sugar ivas 96 and blood urea nitrogen 10 mg. per cent. Serologic 
tests for svphilis were negative, and x-ray studies of the lungs and long bones 
revealed normal findings. Examination of the spinal fluid disclosed one cell per 
cubic millimeter, protein concentration of 22 mg. per cent, sugar of 60 mg. per 
cent, and chlorides of 668 mg. per cent. 

Virus studies by the Virus Diagnostic Research Laboratory of the Children’s 
Hospital of Philadelphia was reported by Dr. M. Michael Sigel as folloAvs: 
"Spinal fluid, bulla fluid, mouth swabs and vaginal swabs collected on April 2, 
1947, Avere examined for the presence of herpes simplex virus and vaccinia virus 
liy inoculation into embryonated hens’ eggs and on the rabbit cornea. All tests 
Avere negative. 


Results op Neutralization' Tests 


DATE 

INTERVAL AFTER 
ONSET 

1 

VACCINIA 

HERPES 

SIMPLEX 

April 24 

25 3ays 

1:16 

1:64 

May 7 

38 days 

1:256 

1:64 

Julv S 

3 months 


t :16 


‘‘The presence of herpes neutralizing antibodies indieates either present or 
past infection, but docs not establish Avhich, because the first serum Aims obtained 
tAventy-five days after the onset of illness; hoAvever, the failure to isolate herpes 
virus from numerous specimens taken earlier, strongly suggests that these anti- 
bodies Avere due to a long past infection. The rise in vaccinia-neutralizing anti- 
liodies bet Aveen the twenty-fifth and thirty-eighth days of convalescence could be 
due lo an anamnestic reaction or to a late secondary Amccinia infection of the 
eroded skin or mucous membrane. Again, the failure to isolate the virus prae- 
tieallv eliminates A'accinia as the primary etiological agent." 

Tavo monlhs after diseliarge the child Avas acth'e and avcII. There Avas a 
residual mild conjunetiA'itis and numerous deeply pigmented macules over the 
site of the foinier lesions. The entropion had almost completely disappeared 
On July 13, 1947, approximately four months after the onset of the episode 
hospitalization, the child developed a rectal temperature of 
101 h ., irritability, redne.ss and swelling of the gums and lips. Three days later 
she was afebrile, and her gums had become slightly hemorrhagic. Tavo daVs later 
the ^uiiiis, t lie floor of the mouUi and the labial mucosa were almost com'pletely 
covered with a gray .slough. The eyelids became SAVollen and thick; velloAAds'h 
ina eria oozed from the eyes. The skin Avas not involved. Treatment 'consisted 
of hourly SAvabbing of the mouth Avith hydrogen peroxide and the instillation of 
peiiie.lliii oiiitmeut into the eyes eveiw two hours. Eight davs after the oJsM 
the^guiiis had healed, the corneas Avere dear, and the patient' Avas in good S 

phrn^^uTsklr;:: iS:'- Pl-otopholna and 
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DISCUSSION 

Erythema multiforme with pluriorificial lesions affects males five times as 
often as females. It occurs most eommonlj- in the spring and fall. Various 
agents, physical, bacterial, viral, antigen-antibodj" reactions, and drugs have 
been incriminated. As yet, no single specific etiological agent has been found. 
Blood cultures have been reported to be sterile bj* some authors. Results of eye 
cultures have been variable. It is likely that bacterial infection when present is 
due to secondary invasion. Extensive inral investigations,^ employing blood, 
throat washings, and vesicle fluid in a variety of animals in addition to em- 
biyonic hens’ eggs, have led to negative re.sults. Histologic studies have been 
negative for inclusion bodies. 

The Commission on Acute Respiratoiy Diseases® felt that their studies ade- 
quately eliminated as etiological agents tlie viruses of herpes simplex, vesicular 
stomatitis, and membei-s of the psittacosis meningopneiimonitis group in the 
material tested. In our case the vise of vaccinia-neutralizing antibodies between 
twenty-five and thirty-eight days after the onset of sjuiiptoms indicates either 
an anamnestic reaction or a late secondaiy vaccinia infection of the eroded sldn 
or mucous membranes. The failure to isolate the vaccinia vims can be consid- 
ered to preclude vaccinia vims as the primaiy etiological agent. The failure to 
isolate the herpes simplex ■vims from specimens taken early in the disease and 
the presence of herpes-neutralizing antibodies in semm taken twenty-five days 
aftev onset of the disease suggest a past infection with herpes simplex inrus 
rather than one concerned -with the patient’s recent iUness. 

Drug idios3merasies (phenobarbital, nirvanol, Dilantin, pheuolphthalein, 
sulfonamides) have not usuallj’’ been directlj’- concerned in prodiicing the syn- 
drome. One case resulted when an attempt was made to desensitize a patient 
who had a stronglv positive reaction to an intradermal injection of caseinogen." 
It has been claimed to be manifested occasionallj' after smallpox vaccination. It 
is quite possible that the various gradations of erj-thema multiforme are expres- 
sions of antigen-antibodj* reactions, depending on alterations, both quantitative 
and qualitative, in tissue or blood protein components. No definitive explana- 
tion can be given for the recurrence of mucous membrane lesions. 

Studies of blood morphology have not revealed anj’^ consistent abnormalities. 
Anemia when present is probablj' an expression of the degree of bleeding, the 
nutritional status of the patient, and the extent of secondaiy infection. Both 
leucoe.ytosis and leucopenia have been reported. A leucemoid reaction in our 
patient, following a sudden rise Of temperature with chills and negative blood 
culture, could be explained on the basis of a pj’rogen reaction. Thromboc^To- 
penia has been noted® and ma.v be related to the purpuric character of the lesions. 
The platelets were nonnal in the case herein reported. In another reported case 
a persistent eosinophilia ( 15 per cent) was noted.'* Various blood ehemistiy dc-' 
terminations in a small number of reported cases were not abnormal. 

Treatment before the advent of sulfonamides and antibiotics was mainl.v 
palliative and supportive, lieing aimed chieflj' at maintenance of fluid and elec- 
trol.Ve balance and the jirevention of sepsis and other complications. The local 
and intramuscular use of penicillin and streptonycin and sulfonamides adminis- 
tei’ed oralh' has greatlj- simplified the conti'ol of infection and sequelae. 

CONCLUSION AND SUJIJLUSY 

1. A ease of eiythema multifonne with pluriorificial lesions and recurrence 
of mucous membrane lesions is herein reported. 

2. An etiological agent was sought by cultural methods and viral studies but 
not found. 
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A THEEAPEUTIC EEGIMEN FOE ACUTE EHEUjMATIC HEAET 
DISEASE IN CHILDEEN 

Leo M. Tar ax, M.D. 

New York, N. Y. 

T he evaluation of a therapeutic regimen for a protracted illness is one of 
the most difficult taslcs in medicine when the proposed therapeutic program 
is based upon ‘ ‘ nonspecific ’ ’ forms of therapy. Eeeovery' resulting from a form 
of therapy in such instances maj^ mean complete recovery from the disease, 
smnptomatic relief, or modification of the disease in favor of a more complete 
recovery. In the case of rheumatic lieart disease, for example, recovery may 
mean complete cessation of rheumatic symptoms, actual inteiTuption of the 
activity of the disease, or prevention of progressive cardiac damage while rheu- 
matic activity runs its natural course. In proposing such a program it is neces- 
sary also to present evidence to show that this therapeutic plan is significantly 
more effective than no therapy at all or than other forms of therapy given 
adequate trial. In addition, it is mandatory to show that the particular thera- 
peutic regimen does not produce any untoward effects either in the immediate 
present or in the distant future. 

It is the purpose of this paper to present a therapeutic regimen for acute 
rheumatic heart disease in children. The forms of therap.v proposed are well 
known; the method and the timing of their application are in some respects 
new and have been evolved over a ten-year period of intensive experience with 
rheumatic children observed under adequately controlled conditions. 

A large number of rheumatic children (774) 6 to 16 years of age were 
observed during an episode of acute rheumatic heart disease. The thera- 
peutic program was planned in advance ten years ago and was based ui)on two 
generally accepted premises: (1) The duration of rheumatic activity cannot, 
with our present methods of treatment, be modified, once the disease has passed 
beyond the stage of invasion. Failure to recognize and adequately treat the 
disease at the onset of the explosive or exudative phase seems to preclude the 
possibility of shortening the course of the subclinical or smoldei’ing phase. (2) 
Acute rheumatic heart disease docs not occur in the absence of rheumatic ac- 
tivity; progi’cssive functional disability of the rheumatic heart occurs during 
rheumatic activity and not during quiescence; and progressive cardiac enlarge- 
ment is a manifestation of I'heumatic activity. 

Criteria for the evaluation of the thei-apeutie results were established and 
rigidly followed. The type, dosage, and method of apjilication of the thera- 
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peutic agents Avere unifonnly adhered to and deviations were made only to 
admit into our program the use of neA\er forms of therapy as they occurred 
o\er the years 

During the first five years of this study, the therapeutic program followed 
closely the commonly suggested forms of therapy (as to dose and method of 
application) for the various manifestations of acute rheumatic heart disease 
(1) Salicylates ivere used uhen the patient showed obvious manifestations of 
rheumatic activity. (2) Digitalis was used whenever congestiie heart failure 
manifested itself. (3) j\Iereupurin A\as used to increase diuresis when the mani- 
festations of failure were moderate. (4) Oxygen was used only in patients who 
demonstrated severe respiratory distress ^ Little attention w as given to dietary 
regime or fluid intake. In general the patients w ere receiving a w holesome diet 
hut no restrictions w’ere made in the intake of salt. On the other hand, all of 
these patients w^ere kept in a good phj-sieal and emotional environment. They 
w^ere all treated in a sanatorium. 

During the second five years of this study, a “specific'’ regimen was ad- 
hered to. Definite criteria were established as to when each one of these thera- 
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peutic agents were to be used, how long they were to be continued, and under 
what conditions they were to be administered. (See Table I.) The therapeutic 
results obtained in the group of patients treated in the first five years were 
compared with those obtained during the seeond five years. 

CLASSIFICATION OF ACUTE RHEUJIATIC HEART DISEASE 

At the very inception of this study, it became obvious that acute rheumatic 
heart disease cannot be ti'eated as a single entity. It became, clear that this 
phase of rheumatic disease consists of various stages wliieh are distinct in their 
manifestations and usually follow each other in sequence. It was noted that the 
disease falls broadly into two main categories: the stage during rvliich the 
heart is actively disturbed but does not show any evidence of depletion of car- 
diac reserve; and the phase of olmous congestive heart failure. (See Chart 1.) 
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Chart 1. — This chart shows the usual manifestations observed in most of tJie cases during 
. each one of the phases of acute rheumatic heart disease. 


I. CARDIAC rUNXTIOXAL DISTURBANCE 

i\Iost patients at the onset of acute i-hcumatic heart disease show unequiv- 
ocal evidence of cardiac disturbance without signs or symptoms of congestive 
failure. A marked tachycardia, ea.sy fatigabilili-. slight dyspnea on o.vertion, 
changinu heart sounds and murmurs, and elect rocardiogiuphic alterations are 
observed much in advance of the classical signs of congestive heaif failure. This 
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phase of the disease Imown as carditis is the' most common single manitestation 
of rheumatic disease in children and liave a duration of three months to 
several years. It may he acute or smoldering. The degree of carditis may 
fluctuate from minimal to severe, leading rapidly to the second phase, namely, 
congestive heart failure. 

A. The Stage of Invasion . — At the onset of carditis, the acute phase is 
dominated hy the usual toxic manifestations of rheumatic fever. The patient 
has fever, is extremely pale, complains of weakness, marked perspiration, and 
cold and clammy skin. There is a high degree of emotional disturbance sueh as 
anxiety, restlessness, capricious appetite, irritability, etc. The child is likely to 
show other rheumatic manifestations in this phase of the disease. He usually 
presents arthritic manifestations, various .skin manifestations such as erythema 
marginatum, etc. The usual laboratory tests such as the erjdhrocyte sedimen- 
tation rate, white blood count, liemoglobin determination — tests which are 
thought to be contributory to the diagnosis of rheumatic fever — are in most in- 
stances found to be iiositive in this stage of the disease. 

On the cardiovascular side, there are few obvious findings. The child has 
a tachycardia; complains oeeasionally of fatigability; and has a slight decline in 
systolic pressure. There is no change in the circulation time and no increase in 
venous pressure. The heart does not show progressive cardiac enlargement on 
repeated examinations. On the other hand, nine out of every ten patients show 
a disturbance in conduction time on the electrocardiogram and all patients in 
this group .show a very definite prolongation of the systolic time on the electro- 
cardiogram. 

While, therefore, the stage of invasion presents the usual “classical” mani- 
festations of rlieumatie fever, there is at the same time clear clinical and 
electrocardiographic evidence of mild cardiac disturbance. 


B. The Smoldering Phase . — Once the acute toxic pliase is passed, the patient 
settles down to a long drawn out, usually low-grade carditis. Dui’ing this period 
very few of the toxic manifestations arc present. The child usually has a nor- 
mal temperature. The pallor Ls greater than the hemoglobin would warrant 
but is not a.s intense as in the stage of invasion. The diagnosis is often uncer- 


tain since the usual laboratory tests may be completely normal and may con- 
tinue to be normal for many months while the activity of the disease continues. 
On the other hand, more definite manife.statious of cardiac functional disability 
begin to accrue. Tlie heart presents a tumultuous cardiac rhythm with a sinus 
tachycardia. The child occasionally complains of anginal pain and easy fati<^a- 
bility. On examination, the pulse rate is found to be labile. The blood 'pre.ssurc 
is usually hiLdicr than would be expected for the aue of the child There is a 
moderate decrease in vital capacity and an increase in respiratory rate as well 
as 111 veniilatiou. Kepeated roentgen examinations .show jn'ogre.ssive cardiac en 
largcment. The electrocardiogram always .shows a marked disturbance in the 
rclationshi,, between electrical systole and diastole. As has been pointed out 
elsewlmre.- the Q-T interval is always markedly prolonged. The dilsJdic pe.S 
IS. theretorc. very much shortened. The heart works under a false economy 
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of a prolonged contraction time impaired by a markedly shortened lelaxation 
time. In most instances, when this sequence of events continues unabated, the 
electrocardiogram begins to show signs of local tissue anoxia. There are, how- 
ever, no obvious signs of depletion of the cardiac reserve. There is no dyspnea 
or orthopnea. The venous pressure is normal and the blood velocity is within 
normal limits. 

It would seem, therefore, that during the smoldering phase of carditis, the 
patient sliows some adaptation to the disease process. He no longer shows 
clinically the toxic effects of the disease. On. the other hand, he shows very 
definite disturbance in cardiac function as measured by some cardiac symptoms 
and evidence of disturbance in the integrity of the heart muscle on the electro- 
cardiogram. There are no obvious signs of failure. 

This phase of the disease may go on for months without entering the phase 
of failure. The greatest majority of patients do not show failure until a much 
later stage. A large number of these patients do not escape cardiac failure 
unless appropriate therapy is carried out. 

II. CONGESTH-E HE.LRT FAILURE 

The average child with rheumatic heart disease does not show congestive 
failure unless a long period of carditis has preceded. This, of course, excludes 
the few rare occasions of a fulminating tjTie of pancarditis. It has been ob- 
served that in children the earliest manifestation of heart failure concerns the 
left side. 

1. Left Heart Failure . — At this stage, many symptoms of cardiac involve- 
ment manifest themselves. There is easy fatigability. There are frequent at- 
tacks of angina. There are various degrees of dyspnea or orthopnea. Upon 
examination, while the toxic manifestations of rheumatic fever are not prom- 
inent, there are undoubted signs of acute carditis present. The pulse rate is 
labile. There are occasional disturbances in iliythm, and from time to time a 
distinct gallop rhythm is heard. There is usually a marked decrease in the 
vital capacity and the ventilation is markedly increased. The blood circulation 
time is occasionally prolonged, although the venous pressure in most instances 
is normal. The heart is always found to be enlai’ged. The electrocardiogram 
shows the ever present disturbance in the systolic-diastolic relationship as well 
as distinct evidence of myocardial disturbance. T-wave changes in the limb as 
well as in the precordial leads are a frequent finding. 

The degree of left heart failure may vary from that of minimal signs of 
resjuratory distrc.ss to frank pulmonary edema and this may occur in the ab- 
sence of any obvious signs of right heart failure. 

3. Eight Heart Failure . — Pure right heart failure is rarely seen in rheu- 
matic heart disease in children. ^Yhen it docs occur, it is rather striking in 
that the child shows an enlarged liver, edema, and occasionally, facial edema 
without any signs of respiratory distress. The majority of patients do not 
demonstrate any toxic manifestations of rheumatic disea.se. The laboratory tests 
are usually normal for acute infection but many signs and symptoms of cardiac 
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failure are present. In this phase, the gastrointestinal symptoms are more likely 
to dominate the scene. There is nausea, vomiting, disturbances in evacuation, 
frequent upper abdominal pain, and distention. 

The pulse rate is found to be labile. The blood pressure is normal and 
there is only a slight increase in ventilation. The vital capacity ma.y be de- 
creased only slightly. The venous pressure is raised and the blood circulation 
time is delayed. The heart is moderately enlarged. The electrocardiogram 
shows the usual disturbance of the relationship of systole to diastole and evidence 
of myocardial damage particularlj' as manifested by changes in the T wave. 

In our experience, when right heart failure remains unabated for some 
time, the next phase of cardiac failure is inevitable. 

3. Left and Bight Heart Failure:— At this stage there are few manifesta- 
tions of the toxic rheumatic disease. There are, frequently, complaints of pre- 
cordial pain often typically anginal in character. At other times, the precordial 
distress is of an indefinite nature; diffuse precordial annoyance and a feeling 
of constriction. The patient shows the manifestations of respiratory distress as 
well as the manifestations of right heart failure. There is dyspnea and orthop- 
nea. There are occasional gastrointestinal symptoms. The venous pressure is 
raised and the circulation time is delayed. The vital capacity is low and the 
ventilation is high. The heart becomes markedly enlarged. At this stage, the 
usual clectrocardiograifiiic findings are those of ventricular strain either right or 
left. In addition, the patient continues to show clinical evidence of carditis. 
The pulse is labile, the heart is tumultuous, and there is frequently a marked 
gallop rhythm. There are occasional crude disturbances in rhythm in addition 
to a marked taeh}’-cardia. 

^lany of these conditions, as will be shown later, are reparable and the 
patients return to a relatively good state of cardiac reserve. Some progress to 
the “ irrever.sible ” stage. 


'i. “Irreversible” Stage . — At this phase, there is a distinct and rather 
dramatic return of all the toxic manifestations of rheumatic disease. There is 
low-grade, fluctuating fever and inai-kcd pallor. The patient once again com- 
l)lains of extreme weakness, cold sweats, and a cold, clammy skin, and shows 
marked anxiety and restlessness. There is a recrudescence of joint swellino’s 
with Tiiany bizarre rheumatic skin manifestations, a marked tachycardia and 
extreme cardiac fatigue. Tlie patient often has acute attacks of angina. Some 
of these attacks are long lasting and difficult to control with .sedation. There 
is marked dyspnea and orthopnea. The liver is markedly enlarged. The upper 
abdomen is tender, and there is usually a high degree' of edema and ascites 
Itlost patients in this stage show a eonsiderahle rise in systolic blood pi-e.ssure- 
a marked rise in venous pre.ssurc and a great delav in circulation time- a 
marked depre.ssion in vital capacity and a marked increase in ventilation some- 
times reaching as much a.s ten litci-s per minute per square meter of bodv 
surface. The heart is mark-odly enlarged. The electrocardiogram in this sta-c 
inny show an.v or all of the abnormalities mentio.ied inevionslv. Maiiv patienls 
also show crude disturbance in rhythm such as auricular fibrillation, iiremature 
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ventricular contractions, etc. All patients show a marked prolongation of the 
systolic period on the electrocardiogram and a relatively marked shortening of 
the diastolic period. 

It is noteworthy that in spite of the high degree of failure, many cases 
show positive laboratory evidence of active infection such as an elevated erythro- 
cyte sedimentation rate, an elevated white blood count, and a marked depression 
in the hemoglobin. 

In summary, it might be said that there are six distinct stages in the evolu- 
tion of acute rheumatic heart disease leading to “irreversible” failure. The 
fii'st is the stage of invasion where the picture is dominated by the toxic mani- 
festations of acute rheumatic fever. Few if any symptoms of heart disease are 
present and the earliest inkling that the heart is involved is expressed in dis- 
turbances in conduction time on the electrocardiogram. The next four stages 
no longer demonstrate the toxic manifestations of rheumatic disease but show 
more evidence of cardiac disability as the disease progresses from the smolder- 
ing phase to the phase of left and right heart failure. And finally, there is the 
“irreversible” stage of heart failure where the degree of activity of the disease 
is once again at a high level and the degree of severity of heart failure is mark- 
edly inci'eased. 

It may be noted that the only feature which is present in all these phases 
and which in our opinion demonstrates the presence of active carditis is the 
disturbance in the systolic-diastolic relationship of the cardiac function : systole 
is prolonged and diastole markedly shortened. 

THERAPEUTIC JIEASUKES (CHART 2) 

In the planning of any therapeutic regimen, it is customary to consider the 
following therapeutic measures: 

A. The external environment under which the patient is being 
treated. 

B. The internal environment which is provided for him in teims 
of nutrition. 

C. Tlie specific or supportive medication. 

A. The Environincnt Tinder Which the Patient Is Bcincj Treated . — It has 
long been recognized that for a patient suffering from heart disease, complete 
rest is needed fii’st and foremost. In recent years more sti’css has lieen jilaeed 
upon emotional rest rather than physical rest. In some quarters, the pendulum 
is swinging away from restricted bed rest to avoid complications which arc 
inherent in prolonged rest.“ 

Experience with acute rheumatic heart disease teaches two lessons in this 
respect: (1) Physical rest continues to be a most essential pai’t of the treatment 
as long as rheumatic activity in the heart muscle is present. Failure to attain 
a good measure of physical rest interfei’cs with all other forms of therapy. 
Experience has also shown that an increase in phy.sical activity during the 
phase of active rheumatic disease encourages proerre.^rive cardiac damage dur- 
ing that phase of the disease. It has become perfectly obrious that unless an 
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environment is created whereby the child has complete emotional rest in the 
form of security and a certain measure of contentment and happiness, the neces- 
sary degree of cardiac rest cannot be attained. It is for this reason that sana- 
torium care^* is suggested. It is also for this reason, in our opinion, that results 
attained at the sanatorium compare most favorablj' with results attained else- 
where. 
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B. Nviritional Requirements . — The influence of diet upon the progress of 
rheumatic heart disease has been discussed for manj" j'ears. The pendulum has 
swmng from limited Karrel type of diets to high caloric, high protein, high 
vitamin diets. Our c.\perience shows that during the stage of invasion and the 
piiasc of ])ro(raetcd carditis as well as earlj" cardiac failure, a high protein high 
vitamin diet seems to produce more favorable results than diets poor in sodium 
ami limited in calorics. When the patient has reached the stage of both left 
and light heart failure, it would seem that the best results are attained by 
puUiug the patient on a .sodium poor diet in the form of a modified Karrel diet. 
The routine has been to place the patient on one to one and one-half quarts 
of milk daily or about 1 to 3 Gm. of sodium daily. lYhen the patient has 
reached tlie “irrevcvsitfic” phase, this diet becomes mandatoiy if anv results 
arc to be attained. 

The tlvnd intake during the fu-st two phases of acute rheumatic lieart disease 
need not be modified. Once the cardiac reserve is impaired, it would seem that 
tbc thud ii,tak-e must l,c increased, and when the patient has reached the uhase 
wticn be has botli left and right lieart failure, a regimented effort must he 
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made to increase the fluid intake to between two and three quarts daily. This 
increase in fluid, however, cannot be continued once the patient has entered the 
“irrevei’sible” phase. At this phase the fluid intake must be sharply limited. 
The reason for this is not at all clear. 

To summarize, our nutritional regimen is predicated upon the following 
principles: (1) During the stages of invasion and functional cardiac disability 
wlien the cardiac reserve presumabl.v is normal, the iiatient should be kept on 
a high protein, high vitamin diet with a normal amount of fluid and salt in- 
take; (2) Once the patient enters the phase of decrease in cardiac reserve, a 
modification of the diet is an important part of the progi’am depending upon 
the degree of decrease in cardiac reserve. The more the cardiac reserve is de- 
pleted as expressed hy the degree of cardiac failure, the more limited does the 
diet have to be principally for the purpose of decreasing the salt intake, and 
tlie larger does the fluid intake have to be to attain satisfactory diuresis. The 
exceptions to this rule are the patients in whom the cardiac reserve is very low 
and the element of rheumatic activity high. In these instances, the patient does 
not seem to he able to excrete the sodium but at the same time cannot tolerate 
even a normal amount of fluid intake. 

C. “Specific” or Supportive Medication . — In the treatment of acute rheu- 
matic heart disease many forms of therapy have been used. Salicylates, digi- 
talis, mercurials, oxygen, concentrated glucose, all have been used from time to 
time. The reported results with these various forms of therapy range from 
complete disappointment to a high degree of enthusiasm. From our point of 
view, the reason for such a discrepancy in reported results is not the form of 
therapy but the choice of patients to whom it was administered. 

1. Salicylates: In our e.xperience, salicylates in large dose.s may be con- 
sidered in the nature of a specific therapy if given to the patient during the 
stage of invasion. Thus, when a patient suffers from an acute carditis in the 
exudative stage, particularly during the first six weeks after the onset, large 
dose.s of salicylates more often than not (SO per cent of the cases) interrupt 
the onslaught of the illness. All clinical and laboratory evidence of activity 
subsides and the patient makes a complete recovery, often within a period of a 
few weeks. The lesults in these cases are not unlike those seen in instances 
of acute polyarthritis. Our experience teaches that eight out of every ten 
patients, if treated at this time with sufficient salicylates to raise the salicylate 
level to between 350 and 450 micrograms, can be saved from the next phase of 
the disease, namely, the smoldering type of carditis. 

In addition, there is solid evidence to show that salicylates in sufficient 
dosage make no impression uiion the eour.se and the outcome of acute rheumatic 
heart disease if they are administered after tlie stage of invasion. Bilefly, 
tliercfore, proper salicylate therapy is an important form of treatment if ap- 
plied at the proper i)hase of tlie disease. 

2. Diyiialis: It has repeatedly been staled that the so-called “specific’' drug 

for heart disease has been lasing ground in its importance particularly in the 
treatment of acute rheumatic heart disease.^”’ ' For many years we have 
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been impressed with the fact that the ill effects of the proper use of digitalis m 
acute rheumatic heart disease outweigh any possible beneficial effects. In our 
experience, there is -no stage in the disease where digitalis alone can be said to 
lie most effective. On the other hand, there are many stages in the disease during 
which the use of digitalis produces incontrovertible evidence that more harm 
is done by tlie use of the drug than by withholding it. It is generall.v agreed 
that patients with acute hearts may be more sensitive to the usual doses^ of 
digitalis. On this account, a careful plan has been followed in the use of digi- 
talis in acute rheumatic heart disease. In all cases concentrated digitalis prep- 
arations are used controlled by repeated cardiographic tracings to gage full 
dosage as well as toxic effects. Enough evidence has accrued to show that during 
the stage of invasion and the stage that follows, namely, the stage of functional 
disability of the heart, as well as during the stages of left heart failure and 
so-called “irreversible” heart failure, pi-oper use of digitalis produces toxic 
effects much before any therapeutic effects are observed. In many cases these 
toxic effects with doses too small to expect any therapeutic effects range from 
premature contractions to toxic rhythms, and all types of arrhythmias. Occa- 
sionally, in instances of right heart failure digitalis seems to be effective when 
used alone. 

Briefly, the use of digitalis in acute rheumatic heart disease is of limited 
value. In our experience, it would seem that one might well do without the 
use of this drug in the va.st majority of instances. The pos.sible exception to 
fhe rule would be in auricular fibrillation with a fast ventricular rate. Even 
in these cases when the arrhythmia occurs during the so-called “irreversible” 
phase or during the phase of “pure” left heart failure, the usual effect of 
digitalization upon auricular fibrillation is not attained in the average case. 

.?. Mercuriah: Our experience coincides with the experience of other ob- 
soi'vcrs that when mercurials are properly used, they take the place of digitalis 
in acute heart disease. During the firet two phases of acute heart disease it is 
of fiueslionable value. The patients .showing symptoms of left heart failure 
can be treated most effectively with the use of mercurials. Frequent small 
doses given intramuscularly must be continued until dry weight is attained and 
from Ihcn on the patient is placed on a maintenance dose of Mercupurin or 
Moi-euhydrin until all evidence of acute heart disease has subsided. It is im- 
portant 1o remember that mercurials arc continued not only until evidence of 
congestive failure has subsided, but until all evidence of rheumatic aetivitv is 
no longer present. This form of therapy may have to be continued for manv 
months. 


There are no contraindications to the use of mercurials if they are used 
.imliciou.sly. It is widely agreed that mercurials should be used intramuscularlv 
rather than intravenously as the occasional fatalitv that occui-s as a result of 
merenvial m.ieetion is limited to the patients who received the medication intra 
venously. Iriirthermore. the effect in our i:rou,> of patients can be produced 
equally well with the intramuseiilar route. Occasionally (1 in 200 patients) a 
ehihl mil .show what seems to be an alleruic resiioiise to a certain form of 



236 


THE JOURNAL OF PEDIATRICS 


mercurial diuretic. This allergic response is expressed usuallj" in the form of 
a ^'asomotor eollajjse ranging in severity from mild and transitory to severe, 
necessitating emergency cardiac therapy. When such response occurs with 
Mei'cupurin, iMercuhydrin does not produce the same re.sponse, and vice vei-sa. 
The nature of tin's sensitivity is not clear. Some eliildren develop signs of 
severe deliydration but this can be aA’oided by giving ample amounts of fluids 
during the course of the mercui’ial therapy. 

■1. Oxygen Therapy: The routine use of o.xygcn therapy in acute heart 
disease has not been pi’oposed definitely heretofore. The method which we em- 
ploj" and the results which wc attain therebj' have been described elsewhere.® 
The routine is as follows : The patient is placed in an oxygen chamber contain- 
ing 45 to 50 per cent oxygen and 1 to 1.5 per cent carbon dioxide. He is kept 
in the chamber until all clinical and laboratory evidence of carditis have sub- 
sided. The duration of this period may range from ten weeks to several months. 

We have observed no beneficial effects from oxygen in cases of acute heart 
disease with heart failure. Furthermore, in the irreversible tj’pe of heart failure, 
ox 5 'gen therapy alone is definitely ineffective. In cases of left heart failure, 
it is of questionable value. This form of therapy, liowever, is of specific value 
in the smoldering type of carditis which demonstrates no depletion of cardiac 
reserve but shows all the endence of impairment in the functional integrity of 
tlie heart. In these instances, the effect is striking and rapid. An analytic de- 
scription of the value of this form of therapy for these cases has been presented 
elsewhere.® In our experience there arc two definite contraindications to oxygen 
therapy in acute rheumatic heart disease in children. Patients who present 
evidence of bronchitis during the course of rheumatic activit}- should not be 
introduced into a high ox 3 'gen atmosphere. All of these patients develop severe 
s.vmptoms of respiratorv distress and must bo removed almost immediately. 
Tlie mechanism of this is not clear. The group of patients, as mentioned above, 
who manifest advanced heart failui’e do poorl.v in a Iiigli oxj'gen atmosphere. 

5. Concentrated Ghicose: The use of concentrated glucose in heart disease 
has been tried from time to time. In our experience, the cases of so-called 
“ iri’eversible ” heart failure where the toxic clement of tlie disea.se is high 
and at the same time the cardiac reserve is extremelj' low, a few eases ai’e 
definiteh' improved b.v the use of this form of therap.v. 

The patient is given intramuscularl.v 25 Gm. of dextrose dail.v. This is 
given in two doses, of either 25 c.c. of a 50 per cent solution or 50 c.c. of a 
25 per cent solution, one dose before hi-eakfast and the second dose in the earl.v 
evening. At the same time, the patient receives subcutaneouslj- an injection 
of insulin equivalent to about one unit to even- tliree or four grams of carbo- 
hydrate. In addition, the patient is given ox.vgcn for one Iiour bv mask or 
catheter following the injection of de.xtro.se. This form of treatment is con- 
tinued until all signs of toxicity sub.sidc and a well-estalflislied diuresis lias 
Ijeen attained. The average patient needs approximatel.v tliree to si.x weeks of 
this form of thcraji.v. Once the patient shows the above-mentioned signs of 
improvement and is no longer considered as having the “irrevei-siblc” t.vpc of 
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liearl faihu'c, lie is then treated with mercurials used in the melhod doseribcd 
above. The effectiveness of this type of therapy in llic “irreversible’' grou]) of 
cases is questionable since only about one in ten patients seems to be relieved. 

In our e.xperienee, a great many patients early in the course of the treatment 
show failure to respond. The only contraindication to this form of therapy that 
we have observed is increasing dependent edema which seems to be definitely 
associated with the therapy rather than the course of the disease. 

In svimmary, therefore, it may be said that while the types of medication 
administered in this regimen have been used from time to time, the method of 
application is new. Salicylates are an almost specific forni of therapy when 
used during the stage of invasion. Oxygen therapy seems to belong in the 
same category if used in the stage of smoldering carditis without heart failure. 
Mercurial draretics used in a specific way have displaced the use of digitalis 
in acute left heart failure. Digitalis finds limited use in acute rheumatic heart 
disease but may be tried in eases where the dominant feature is right heart 
failure. In the patients in whom the activity of rheumatic disease has depleted 
the cardiac reserve as manifested by both left and right failure, the use of 
mercurials in addition to digitalis seems to be the therapy of choice. The pro- 
posal to use concentrated glucose with oxygen and insulin is made with mis- 
givings. It seems that a fe-w of the so-called “irreversible” heart failure pa- 
tients do well with this form of therapy. 

RESULTS 

In the past five years (1942-1947), 376 children with acute rheumatic heart 
disease Avere'treated in the manner described above. These were carefully classi- 
fied first as to the phase of acute rheumatic heart disease. They were then 
placed on the appropriate treatment as outlined. In the preceding five-year 
period (1937-1942) another group of 398 patients were also classified as to the 
phase of the disease that thej^ presented hut the treatment in this group was not 
systematic and did not follow any particular pattern. In most cases of the 
latter group, salicjdates were used in all phases of the disease where a diagnosis 
of active rheumatic disease was made. The dose was insufficient in most cases 
and no attempt was made to gage the dose by determining the level of the 
salicylates in the blood; digitalis was used liberallj^; mercurials were used where 
evidence of heart failure was present but this was used in interrupted doses and 
results were judged by the amount of diuresis attained at the time. No attempt 
was made to determine a maintenance dose, and mercurial diuretics were stopped 
as soon as obvious evidence of failure subsided. Oxygen was used only as an 
emergency form of therapy. Patients were treated in oxygen tents or by 
catheter when severe signs of heart failure were present, particularly left heart 
failure. The use of glucose, oxygen, and insulin was attempted only as a form 
of emergency cardiac therapy. 

When the two groups are compared, i.e., the group treated during the first 
five-year period and the group treated in the last five-vear period strikino' dif 
fcvenccs arc observed. (See Chart 3, Table 11.) Of the total number of 398 
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mercurial diuretic. This allergic response is expressed usually in the form of 
a vasomotor collapse ranging in severity from mild and transitory to severe, 
necessitating emergency cardiac therapj\ When such response occurs with 
jMercupurin, IMereuhydrin does not produce the same response, and vice versa. 
Tile nature of this sensitivity is not clear. Some children develop signs of 
severe dehydration but this can he avoided by giving amjile amounts of fluids 
during the course of the mercurial therap3’. 

4. Oxygen Therapy: The routine use of oxj’gen therap.y in acute heart 
disease has not been proposed definitelj’’ heretofore. The method which ive em- 
jjlojf and the results which we attain thereb3' have been described elsewhere.® 
The routine is as follows : The patient is placed in an ox3-gen chamber contain- 
ing 45 to 50 per cent oxygen and 1 to 1.5 per cent carbon dioxide. He is kept 
in the chamber until all clinical and laboratoiy evidence of carditis have sub- 
sided. The duration of this period ma3^ range from ten u^eeks to several months. 

We have observed no beneficial effects from ox3'gen in eases of acute heart 
disease with heai't failure. Furthermore, in the irreversible type of heart failure, 
ox3’gen therap3'' alone is definite^ ineffective. In cases of left heart failure, 
it is of questionable value. This form of therap3', howevei’, is of specific value 
in the smoldering type of carditis which demonstrates no depletion of cardiac 
reserve but shows all the evidence of impairment in the functional integrity of 
the heart. In these instances, the effect is striking and rapid. An analytic de- 
scription of the value of this form of therap3’’ for these cases has been presented 
elsewhere.® In our experience there are two definite contraindications to oxygen 
thei’apy in acute rheumatic heart disease in children. Patients w’ho present 
evidence of bronchitis during the coui’se of rheumatic activit3' should not be 
introduced into a high oxygen atmosphere. All of these patients develop severe 
symptoms of respiratory distress and must be removed almost immediately. 
The mechanism of this is not clear. The group of patients, as mentioned above, 
who manifest advanced heart failure do poorl3^ in a high ox3’gen atmosphere. 

5 . Concentrated Glucose: The use of concentrated glucose in heart disease 
has been tried from time to time. In our experience, the cases of so-caUed 
“irreversible” heart failure whei-e the toxic element of the disease is high 
and at the same time the cardiac reserve is extremel3’ low, a few eases are 
definitel5' improved b3' the use of this form of therap3'. 

The patient is given intramuscularl3' 25 Gm. of dextrose dai^v. This is 
given in two doses, of either 25 c.c. of a 50 per cent solution or 50 c.c. of a 
25 per cent solution, one dose before breakfast and the second dose in the earl.v 
evening. At the same time, the patient receives subcutaneoush’ an injection 
of insulin equivalent to about one unit to even- tlii'ee or four grams of earbo- 
h3'drato. In addition, the patient is given ox3'gcn for one hour b3' mask or 
catheter following the injection of dextmse. This form of treatment is con- 
tinued until all signs of toxicit3' subside and a well-establi.shcd diuresis has 
been attained. The average patient needs approximatel3- three to six weeks of 
this form of therap3'. Once the patient shows the above-mentioned signs of 
improvement and is no longer considered as having the “irreversible” t3'pe of 
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phases of acv\to heart disease. In the stage of invasion and in the smoldering 
phase, eight out of every ten patients recover from tlio acute attack if given 
the proposed form of therapy, whereas formerly the recovery rate was from 
30 to 46 per cent. Of the patients who show a depletion of cardiac reserve, the 
recovery rate is more than twice as great with the present form of therapy as 
with that used in the past. In the group with left heart failirre, three out of 
every four patients recovered from the acute attack; of those with right-sided 
failure, three out of every five; in those with both left and right failure, one 
out of every two; and in the “ irreversihle” group, one out of every ten. The 
best results dirring the first five-year period were three orrt of every ten patients 
hr arry phase of corrgestive failure arrd hr the “irreversible” group, rrone re- 
covered.*’ e 

Of those children who did not recover -in either of the two groups, some 
became progressively worse, graduatirrg from a milder phase of acute heart 
disease to a more severe phase, arrd some died during the acute attack. Almost 
one-half of the patierrts treated in the first five-year period became progressively 
worse and practically one-third of the patients died during the acute attack. 
With the newer therapeutic regimen, only 22 per cent became progressively 
worse and a total of 11.1 per cent died during the acute attack. These results 
become more striking when one subdivides them according to the various phases 
of acute heart disease. In the stage of invasion, if the patient is treated in- 
adequately, his chances of becoming progressively worse are about 60 per cent 
as compared with 10 per cent when treated adequately. In the smoldering phase, 
one out of every two patients becomes progressively worse with the old system 
of therapy as compared with one in every four when treated with the new 
regimen. In the group of patients with heart failure, one out of every two 
becomes progressively worse when inadequately treated, but when therapy is 
adequate, of the patients with left heart failure only one in six might become 
progressively worse and in right heart failure and in left and right heart 
failure from one-quarter to one-third of the patients become progressive^ worse. 

In all the phases of acute hear-t disease, the mortality rate is much lower 
in the grovrp which is adequately treated as compared with the group which is 
treated in the old manner. It is obvious that the mortality rate rises in both 
groups as the disease progresses from the early stage of invasion to the “irre- 
versible” phase. But the mortality rate is significantly lower during the second 
five years of this study. 

COMMENT 

There is general agreement that the interest in the treatment of rheumatic 
fever and rheumatic heart disease has lagged behind when compared with the 
ever-increasing interest in the etiology and pathogenesis of this disease. The 
reason for this lag stems from the fact that the clinical concepts relative to the 
course and behavior of acute rheumatic disease have for many years been nebu- 
lous a7id confusing. Thus a therapeutic hopelessness has dominated the think- 
ing as regards the treatment of this disease. 


•Tliat Is where the name "irreversible" found its origin. 
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patients treated in the first five-jear period, about 25 per cent made a leeover^ 
from the attack for uhich they were treated. In the group of patients treated 
in the last fi\e years, the recovery rate rvas trrore tharr trriee as high (58 7 per 
eerrt). This differerrce becomes e\err more strrking as we arralyze the various 
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Tlic methods of application and timing of the thci'apcntie measures dis- 
cussed in this paper have been evolved in an environment which played an im- 
portant role in producing the results noted above. It must be said that without 
the complete physical and emotional rest such as can be attained only in a 
sanatorium type of environment, the therapeutic effects would fall shoi't in pro- 
ducing the favorable results presented. On the other hand, sanatorium envii’on- 
ment alone without a sy.stematic therapeutic I’cgitnen fails to effect the clinical 
course of the disease in a significant way. The primary aim in the treatment of 
acute rheumatic heart disease is the attainment of complete cardiac re.st during 
the unfavorable circumstances imposed upon the heart by the preseiicc of an 
acute inflammatory proce.ss in the heart muscle. Thus, when the period of 
invasion has proceeded unchecked, complete cardiac rest can be attained bj’’ 
relieving local tissue anoxia or by decreasing the burden imposed upon the heart 
by those dynamic factors v'hich arc responsible for cardiac failure. 


CONCLTlSlO^iS 

1. A therapeutic regimen for the treatment of acute rheumatic heart disease 
in children is presented. 

2. Acute rheumatic heart disease has been classified into six phases. 

3. The stage of invasion can be treated most effectively with adequate 
salicylate therapy. 

4. The stage of protracted carditis can be favorably influenced by adequate 
oxygen therapy. 

5. The stage of heart failure is adequately treated with dehydration therapy 
attained by a regimented use of mercurials and salt and fluid intake. 

6. Complete physical and emotional rest, best attained in a sanatorium type 
of environment, plaj's an important role in the proposed therapeutic program. 
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In recent years, it has Ijecoine fairly clear that disabilitj' resulting from 
ilieuniatie heart disease is an expression of the acute inflammatory process in 
the heart muscle rather than the extent of valvular damage. This concept im- 
plies that the chemical or metabolic changes vhieli take place during the acute 
phase of the disease contribute much more to the functional disability of tlie 
heart than does the mechanical impairment of the heart as a pump resulting 
from fibrosis of tlie valves.. If, then, we adhere to this concept, it is obvious 
that the treatment of rheumatic heart disease during the acute phase is the 
primary aim in the management of the cardiac disability resulting from rlieu- 
matic disease. Our experience in this regard teaches the important lesson that 
the outlook for the patient with acute rheumatic heart disease is not hopeless 
but favorable indeed provided that the therap.v is aimed at: (1) stopping the 
invasion of the heart muscle at the onset of rheumatic carditis; (2) relieving 
myocardial anoxia before heart failure has become manifest, and; (3) im- 
proving impaired cardiac function by relieving the signs of failure occurring 
during the acute phase of the disease. 

IVe are impressed from the experience presented in this paper that a judi- 
cious, fearless, and patient use of salicylates distinctly delimits the invasion of 
the disease. Once the invasion has advanced unhindered, the duration of rheu- 
matic activity cannot be shortened. At this stage of the disease, relieving the 
burden imposed upon the heart muscle by local tissue anoxia prevents, in a 
large majority of eases, cardiac disability as expressed in congestive heart failure. 
The treatment of these two phases of the disease, thei’efore, is of paramount 
importance and if carried out properly decreases the total cardiac damage re- 
sulting from rheumatic disease. Once the heart has begun to fail, dehydration 
therap.v must be given to pre^'ent further failure. This dehydration therapy 
can best be attained by adequate control of salt and fluicl intake and bv per- 
sistent and judicious use of mercurial diuretics. 

It has been mentioned from time to time that digitalis therapj^ in aeutc 
ibeumatie heart disease is of limited value. Our experience concurs with this 
observation. We are, on the other hand, impressed with the fact that digitalis 
in proper therapeutic dosage in acute rheumatic heart disease cases produces 
toxic digitalis ctfects much before an.v therapeutic effects may be obtained. It 
would seem that the patient with aeutc rheumatic heart disease shows a high 
degree of sensitivitv to digitalis precluding it.s use to produce therapeutic effects. 
It is further clear that the more acute the cai’ditis, the more precarious is the 
use of digitalis. We have not been convinced that the toxic effects of digitalis 
produced in acute rheumatic heart disease are a matter of improper dosage. 

It is common experience that under the best of therapeutic conditions, many 
patients with acute rheumatic heart disease go downhill toward a catastrophic 
end. This group of patients, in our experience, seems to manifest an acute 
explosive rccrude.scense of rheumatic disease superimposed upon a heart whose 
reserve has alread.v been markedly depicted. It would seem from the experience 
presented here that an attempt to improve cardiac nutrition may yet save a 
few of these indimduals. 
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of the promises slie liacl made as liest she can. The child then feels that he has 
been betrayed and let down by someone on whom he should be able to rely; he 
is likely to look on his admission to the hospital as an abandonment by his 
parents. Some hospitals do not permit the parent to accompany the child to the 
ward, thereby inci’easing the feeling in the child that he has been left by those 
who should love him. If the physician on the ward is not the one who sees the 
child in the clinic, the child feels that no one in the hospital is familiar with him 
or his problems. In practice, when the mother is permitted to accompanj'^ the 
child to the ward and to talk to the nurse who will later have charge, the degree 
of separation anxiety in the child is lessened and his adjustment to ward routines 
is enhanced. The wise phj^sician will try to ascertain what the child has been 
told of the reasons for coming to visit the doctor or for admission to the ho.spital. 

Children are often exceedingly poorly prepared for routine visits to the 
physician and may be told fantastic tales as to why they are going to be admitted 
to the hospital. One boy with" acute appendicitis was brought to the hospital in 
the middle of the night in his pajamas with his sled, having been told by the 
parents that he was going for a sleigh ride. It was several days before he could 
meet any of the hospital personnel without an attitude of complete suspicion. 
Another hoy who had been told by his father that he was to have an enema and 
then go home, awoke from the Avertin anesthesia with a surgical dressing on his 
abdomen and refused to talk to his father during the rest of his stay in the hos- 
pital after greeting him initially with the remark, “Daddy, you are a liar.” 

If visiting hours are restricted it should be made elear to the ehild that the 
decision is one made for, not bj% the parent. Parental visiting is often an upset- 
ting event for the ehild and is regarded as necessarj’- but bothersome by the hos- 
pital personnel. Troublesome parents may be discouraged from visiting; this 
procedure does not take into account the child’s bewilderment as to why other 
parents visit but his do not. 


ILLNESS AS PUNISHMENT 


Although the meaning of a specific illness to a particular child depends 
upon a large number of factors in his past experience and on the attitudes of his 
parents, there are some things which are common to most children who become 
sick and which affect their attitudes, and reactions toward the illness. To most 
children sickness comes as punishment for their misdeeds. In this belief children 
differ little from our ancestors onlj’- a few generations ago when sickness ivas 
regarded as punishment for the collective and individual sins of mankind 
Beverly’ reported in 1936 that 90 per cent of a group of children at the Chil- 
dren's l\Temorial Hospital in Chicago stated that they got sick because they were 
“bad”; eighteen out of twenty-one diabetic children said that they “ate too 
much sugar and 90 per cent of a cardiac group believed that they were ill 

because they “ran too much.” . ’-le lu 

Similar ideas were garnered from children who were patients in the Babies 

ill..™, 1„„, rr, h™ 1 taasc rateenbod to the belief that their 

m pait, caused by di.sobedience of parental commands and 
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PHYSICAL ILLNESS AND CONVALESCENCE : THEIR MEANING 

TO THE CHILD 

William S. Langford, jM.D. 

New York, N. Y. 

I T IS the rare ohild who grows into maturitj* ivithout having gone through one 
or more episodes of physical illness. . Clinical psychiatric observations reveal 
that physical illness in a child, no matter how trivial, has its o^vn unique mean- 
ing for the child and his parents and niaj' be a focus out of which emerge emo- 
tional disturbances of far-reaching significance. Much can be done to make a 
child's illness an emotionally less traumatic and destructive event than it fre- 
quently is. IMany things which happen to the sick child and contribute to cur- 
rent and future emotional disturbances are preventable if a little thought is 
taken and the child is looked on as a thinking, feeling, acting human being. If 
the physician is willing to go further and attempt to understand what illness 
itself may mean to the average child and what he feels about it, the emotional 
disturbances may be further minimized, and the total experience may be a con- 
structive growth experience for the child. 

When a child becomes ill many things happen to him which are strange and 
new and are poorly understood by him. He does not feel well, understands little 
of why he has become sick, is irritable, and perhaps wants to be left alone. His 
ovui anxiety is often intensified by that of his parents, who may become guilty 
and anxious about their own part in the production of the illness or their failure 
to have prevented it. The usual amount of parental concern and fussing may 
well be increased if the illness is not a clear-cut one. At such times the confusion 
of the child and his parents is then enhanced by the perplexity of the doctor. 

When a child must be admitted to a hospital he has to face separation from 
his parents, his home, and all with which he is familiar and meet a new environ- 
ment at a moment when he is handicapped by his illness, his confusion, and his 
anxiety. At such times even the most “normal” child is likely to want to cling 
to his parents, who are, after all, his natural pillars to lean on in times of stre.ss. 
The more anxious and upset the parents are at these times, the more difficult it 
is for the child to separate himself from them. 

jMany children arc brought to the physician poorly prcjjared for hospitali- 
zation. should it prove necessary. Often the pai'ents assure the tense, anxious, ill 
child that he is going “just for an examination,” only to have the plans changed 
by the physician who feels that hospitalization should take place. At these times 
the physician will often tell the mother that hospitalization is neee.ssary and 
leave her entirely on her ovm to break the news to the eliild and to squirm out 

Fro’u t!io T'.ablos Now Vnrk -m*' Donartnionts of lV(l3atrir5 anti PsyrIilatO’. 

Collopc of Plnsicinns and Surgeons, CoUnnbm T'niversity. 
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occurs as a part of the peisonality reaction to almost a?iy illness. Tins takes 
place in adults as well as in children. Regression takes place in the child as a 
defense against his anxiety and is dependent on the severity of the emotional 
disturbance and the length of the illness. Liss" has pointed out that the more 
severe regressions back to an infantile preoccupation with purely physical func- 
tions of food intake, metabolism, and excretion occur in the more prolonged or 
traumatic illnesses. He believes that this phenomenon may well be a technique 
of self-preservation in which all of the resources of the organism are marshalled 
to preserve life and energies and are not dispersed into nonessential activities. 
There is at the same time a similar pi'coecuiiation on the part of the medical 
attendants of the sick child in the fluctuations of the body temperature, respira- 
tory and pulse rates, appetite, intestinal and urinary tract function, and symp- 
toms, which contributes to but does not seem resjionsible for the child’s regres- 
sion back to a physical self-absorption. The j’^ounger the child at the time of the 
illness the more quicklj^ the regression occurs. In general, the most recently 
acquired behavior habits and social techniques are the first to go. Finally, all 
expression of social relationships leaves and all that is left is a rather primitive 
insistence on and interest in food and affection. Symptomatically, what we 
ol)serve in many sick children is an expression of emotional and social needs and 
outlets appropriate to a younger age period. The lusty boy of 9 jmars or so 
who in normal circumstances would as soon be found dead as crying, and wlio 
when he does crj'- yells vigorously, may under the stress of illness begin to 
whimper and mewl in the manner of an infant. Along u-ith this comes a desire 
for affection and cuddling even in the public atmosphere of the hospital ward. 
In some children Ave observe the dramatic emergence of such infantile sjnnptoms 
as thumb sucking, a baby-talk kind of speech difficulty, and enuresis. Masturba- 
tion especially is likely to occur after operations. In some older children a hypo- 
chondriacal preoeeupation with bodilj’- symptoms and functions may be a prom- 
inent part of the picture. 


In the usual illness which is relatively short-lived this is likely to be transi- 
tory in nature. In children Avith some illnesses such as ulcerative eoliti.s the 
regression to a highly infantile, dependent emotional state occurs quite rapidlj' 
early in the course of the disease and is more marked than the severity or dura- 
tion of the disease process Avould lead us to expect. Here the severity of the 
personality disturbance AA’hich accompanies the disease process seems related to 
the basic pcrsoiAalily structure and functioning of the child and is onljr partly a 
result of the Avay in AA'hieh a sick child is regarded and handled. We liaA^e 
obseiwed regressive reactions in children A\dth sloAAdy groAAung brain tumors Avlio 
were brought for medical adruee because of the personality change.^ None of 
these ohildrcn Avith intracranial tumors AA-as regarded by the family as havin" 
an organic illness at the time AAdien they AA-erc brought for medical help. 
phoria, AA-bich is on occasion seen in adult patients with certain graA-e disease 

and w lie i is usually regarded as having an ego protective function, is unusual 
in children in our experience. umi.su.ti 
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that their placement in a eonvaleseent home had some of the elements of being 
sent aivay because they were bad; this Avas especially true in those who were 
making a poor adjustment to the convalescent placement. The change in the 
adjustment of these children v’hen they Avere helped to see that their illness and 
placement aAvay from home Avere not in the nature of punishment aa’Os rapid. 
Some children are a little sheepish in .OAvning up to fears that the illness is 
punishment and reveal these fears onlj'^ after seeldng reassurance that they Adll 
not be laughed at. One of our patients Avho had had seA’eral admissions to 
various hospitals and convalescent homes because of recurrent attaclcs of rheu- 
matic fever AA-ith carditis, adjusted poorly on each hospitalization and placement. 
At the time she was seen she AA'as irritable and demanding of extra attention 
from the nurses, she resented any attention paid to the other children on the 
Avard, and she Avas insistent that her mother bring her toys and books at each 
visiting hour. These she rarely looked at once she had them. 'When her illness 
AA'as discussed Avith her she gaA'e the folloAAnng reasons as to Avhy she had become 
sick: "If you run and jump your heart beats fast so you get sick”; “One time 
I Avent sleigh riding and it tips OAmr so you get a cold”; "I didn’t obey my 
mother”; "You don’t obe}^ your mother and run out — you run up and doAAH 
stairs”; (quite sadly) "It’s my oAvn fault I get sick”; she added rather tenta- 
tively, that fighting and disobeying caused one relapse in her illness. At least 
part of her behavior toward the hospital personnel and her mother seemed to 
have as its goal making sure that she was not being further punished. 

Parental admonitions intensify any latent fear that the child ma.y have 
tliat his illness comes as a punishment. Colds come because the child disobeys 
and does not AA’ear his iubbei-s. A leg is broken because the child does not heed 
his mother’s eautionaiy advice not to roller skate in the street. Upset stomachs 
could be avoided if the child Avould onlj' eat what he is supposed to. E3'es are 
ruined by reading fine print or reading in poor light or from too assiduous 
attention to the comics. The warnings about AA-hat Avill happen are often sup- 
plemented Avith an "I told j’ou so” when something does happen to the child. 
These are common statements bj' almost all parents and contribute to the child’s 
idea that AA'hen he is sick he is being punished. The aU too common practice of 
threatening the child Avith the doctor or AAnth an operation if he continues to he 
had (AA'hich to manj- parents means disobedience) lends further realit^^ to the 
child’s fears Avhen he becomes sick and he is taken for medical adA'iee. We have 
obserA'ed seAmral children Avith hematuria associated Avith acute nephritis AA'ho 
AA'ere sure that thej' had caused the damage through masturbation. Their anx- 
iousness AA'as intense and interfered not only Avith their adaptation to the hos- 
pital routines but Avith their capacity to participate in the therapeutic regimen 
laid down for them. We can feel sm-e that in most sick children there is a 
certain amount of anxietj- because of their ideas as to the cause of their illness 
and in manj' guiltA' feelings as to their oAA-n responsibility. 

REGRES.SIA’E RE.VCTIOXS 

jMost observeis are aAA'are of the frequenc.v AA-ith AA'hich some degree of 
psA'chologie regression back to an earlier IcA-el of emotional and social adaptation 
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anxiety in the parent arising out of tlic illness of the child. Tins depends on 
tlic role of the child and his illness in the psychie economy of the parent. There 
may he a great deal of underlying hostility toward the ehild and guilt-laden 
feelings about this which bring out markedly unreasonable and iri'ational fears 
in tlm parent. There may he a marked need in the parent of an infantile love 
object; the fear of loss of the child through the illness intensifies the parent’s 
anxiety and helps the child to maintain his regressive personality functioning 
brought on by the illness. The parent may have then relativclj’’ little impetus to 
help the child regain his previous level of maturity; the child’s passive depend- 
ent infantile status fits so well into the parent’s own underljdng psychological 
needs. Other parents maj’' feel guilty and anxious about their failure to have 
prevented the illness in the child, unrealistically believing that they should be 
able to prevent all illnesses in their children. 

Whatever the factors in the parent which determine the degree of neurotic 
anxiety about the child’s illness or which serve as triggers to release the anxiety, 
the intense emotional state of the parent tends to increase the emotional and 
social regression in the ehild and to perpetuate the reaction. To children with 
such anxious parents hospitalization and its attendant separation from the 
parent come as destructive, intensely traumatic experiences. The most difficult 
children to separate from the parents when hospitalization becomes necessary 
are those whose parents are torn with anxiety and are themselves fearful of 
being separated from the child. For these children, fortunately a relatively 
small percentage of those whom we have observed over a period of 3mars, the 
ordinary waj's in which we tri"- to hiunanizc the process of hospital admission 
and which are successful in allaying or preventing excessive separation anxiety 
in most children, are of little help. This group of h 3 'peranxious parents and 
their emotionally disturbed children give considerable concern to hospital ad- 
ministrators, ph3'sicians, and nurses. The emotional problems in the child are 
as a rule of long standing but 'are made worse b3^ the illness and the new emo- 
tional turmoil arising out of the illness in the child ; the child is often severely 
enough upset emotionally that the treatment of his illness is hampered. The 
presence of the parent ma}^ alla3^ some of the more recent intensifications of the 
emotional disturbance which arise out of the separation and hence aid in the 
clinical management of the sick child. The presence of an agitated and anxious 
parent, on the other hand, takes up an unconscionable amount of the time of 
the hospital personnel; the neui’oticalty irrational nature of their surface con- 
cerns makes them unaffected by rea.ssurance and explanation on a realistic basis. 
The presence of .such parents complicates the diagnostic and treatment measures 
addressed to the ehild, their pi'esence becomes disturbing to other children on 
the ward and most often such parents are a.sked to sta-\' awav, in self-defense 
by the hospital authorities. ' ’ 


Clinical psyeliiatric experience with children shows that the exclusion of 
such parents, no matter how troublesome they arc to the hospital staff and mav 
appear to be to the sick child himself, may not be wise. When fhe.se eldldJen 
aic seen a a a ci date the psychic trauma of the separation from the mrents 
during the illness is seen ns an event which further upsets the patteim 0^0"^ 
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COXSTKUCTIVE BESPOXSES 

Some children respond to difficult situations in a constructive manner; to . 
iliem an illness may cause minimal emotional disturbance. In fact, to many 
children a peiiod of illness, if well handled by the parents, nurses, and physicians 
involved, may result in a constnietire growth experience. All ivlio have ob- 
served a large niunber of sick children in the hospital or in the home are 
familiar ivitli the child ■who develops constructive compensations and comes out 
move mature than he was before he was sick. In this group of emotionally 
•Stable and healthy children it is rare to see intense separation anxiety if hos- 
pitalization is necessary. The parent-child relatibnships to which such children 
have been exposed have been, for the most part, healtli.v ones, and the parent, 
when confronted with the necessity of hospitalization for the child, does not 
respond with overwhelming anxiety which is communicated to the child. In 
the hospital, especially during the bi’ief convalescent period before the child 
goes home, he makes friendship.? with other children on the ward and witli the 
mnses. These friendly relationships often last long after the child leaves the 
hospital and goes hack to his usual activities. The clnld often collects antograpli.s 
from the hospital personnel and other child patients. When he is well enougli 
he enters into the activities and routines of the ward and helps the charge nurse 
in various ways. 

Tlie convalescence of this gi’oup of children is a relatively easy one to super- 
vise. Some of the younger ehildi’en are able to work off some of tlie moi'e normal 
anxieties associated with being sick through play. Doctor, nurse, hospital, or 
operation games are not infrequently seen in children wlio have been sick. The 
child whose premorbid patterns of dealing ivith difficult situations are construc- 
tive utilizes this form of play for only a relatively short time. In some less 
emotionally sound childi'en prolonged preoccupation udth this form of play is 
a symptom of the persistent unresolved anxieties, 

PERSISTEXT DEPEXDENCV REACTIOX’S 

There is another group of children who, more or Jess conditioned by the 
tcmporaiy seonrit.v on an immature level rvhich the illness has brought them, 
may ti?' to perpetuate the infantile relationsliips to the environment whicli have 
given them a measure of spurious satisfaction. All of us who have had periods 
of hospitalization or severe illness are personally familiar with the let-down 
feeling which comes on leaving the hospital or resuming more normal activities. 
There are a few children who give up the secondary- gains of illness most reluc- 
tantl.i' even thou.gh they presented no particular sjTnptoms of maladjustment 
prior to the illness. Children who were in an emotionally insecure state before 
their illness are especially likely to cling to these satisfactions. The attention, 
fussing, new toys and the like, although not appropriate satisfactions for their 
emotional needs, do tend to allay some of their anxiousness, no mattei- what the 
underlying causes. 

The most persistent passive dependent infantile states which emerge out 
of the focus of a physical illness are those where there is a great deal of intense 
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for therapy and convalescence. Parental overeoncern is tlie more important 
factor in most instances; tliis continues lonp: after tliere is any need for a realistic 
conceiTi about the effects of the illne.ss and contributes directly to the child’s 
continued preoccupation with liodily functioning. 

The prolongation of sick-bed practices long after tliere is any reason is 
frequently seen. Some parents believe that something still is the matter with 
the child long after the period of convalescence has begun and at times long 
after it .should have been complete. Other parents remain concerned not that 
.something is the matter but that .something might get to be the matter with the 
child. They are preoccupied with minor fluctuations in the temperature, weight, 
appetite, color of the skin, consistency of the .stool ; in fact, no aspect or function 
of the child is safe from the anxious inspection and concern of the parent. Often 
a careless word by the child’s physician is seized on as justification for the 
marked concern. Pseudodiagnoses made by interested friends, teachers, nurses, 
and even at times by some physicians, fan the parental anxieties and lead to 
further overeoncern. Such “diagno.ses” are in the nature of “a touch of,” 
‘‘verge of,” “if it had gone a little further it might have been,” and the various 
types of “inward” manifestatioirs of almost all diseases. Occasionally physicians 
thoughtlessly contribute to the development of this picture of chronic invalidism 
through overtreatment of what are essentiallj" minor and self-limited diseases. 
At times they are more or less pushed into these unnecessary procedures by the 
aggressive, demanding attitude of the medically erudite, overanxious parent 
who presses with questions as to “Aren’t you going to do this?” or “Why don’t 
j’ou do this?” The physician who gives in to these pressures has done Pis 
patient a disseiwice and has not helped the parents to approach the problem of 
illnc.s.s in their child in a constructive way. It is unfortunately much easier to 
educate a child into the hj-poehondriacal invalid reaction than it is to lead him 
and his parents out of it. 


JIANAGEWEXT OF COXVALESCEXCE 

The physician’s responsibility to the sick child does not end with the cessa- 
tion of the acute illness. An important part of the total job remains— the super- 
vision of the convalescent period, which continues, except where the disease 
process leaves handicapping residuals, until the child is able to resume his 
former activities. During the convalescent period the physical changes caused 
by disease are repaired and the child returns to the level of maturity present 
before the illness. 

The fi.,t .top Is stopping sick-bed p.«ctiecs when they sre no longc, „eccs 
saty The el.ild ,s yieoutaged to pattieipate „„re actively in his pht;4” caM 
and the number of tunes per day his temperature tnt-ow • i ^ care 

kept out of bed for increa.sing periods of tin fan L is decreased. He is 

other children. This ree.stablishnient of personal rela^hlnT’ ^'dth 

activities is, with mo.st children, relatively easit » .. v through group 

velopment of interests in the group activitiertlf 's^ed. With the de- 

personal attention from the nnr.se or mother whieh'^u increased 

aentely ill. nine], more easily than whe„ he i *1 

and apart from other ehiklron. It is a m-utn, r ° resources alone 

matter ol common observation that eliil- 
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tional and social growth and development in the child, and which, for the par- 
ent, serves as an additional focus for guilt, anxiety, and disturbed feelings 
which in turn lead to further functional aberrations of the parent-child rela- 
tionship. In tlie light of clinical experience the best way of handling such 
situations would be, if at all possible, to let the parent remain with the child 
at least during the first day or two of hospitalization. Suitable isolation is 
necessaiy to lessen the ill effects of such an arrangement on the other children 
in the hospital. The unrealistic complaints and concerns of the parent should 
be handled with an awareness of what the underlying factors might' be and an 
attempt should be made to deal with them on that basis. 

It is certain, in the ease of the emotionally disturbed child who becomes 
physically sick, that the period of the illness is a poor time to try to do much 
about his basic emotional disturbance; it is an equally poor time to add further 
avoidable stress to his already upset emotional life. During the illness, however, 
much can be done to help the disturbed parent and thus prepare the waj- for 
a more successful convalescence on the part of the child as well as for some 
direct help with his personality disturbance after he has sufflcientl3" recovered 
from his illness. 

There is a group of what we might term pseudo-anxious parents whose sur- 
face behavior is similar to that described above but is not rooted deep in their 
personalities. Thej' seem to be responding to a particular cultural pattern which 
expects them to weep, wail, and cling to the child when he becomes ill without 
real conviction on their own part. Thej* give up this form of reacting quite 
easily when someone in authority assures them that it is all right to act dif- 
ferentlj'. 

REBELLIOUS RELICTIONS 

Some other children handle the situation of illness and convalescence by 
developing resentments and rebellion against those who will not let them get 
back into the swing of things as soon as thej^ would like to. They tend to blame 
others for the illness and their transient incapacitation. The management of 
the convalescent period is likelj* to be most difficult with these children, par- 
ticularh- if it is prolonged. The period of resentment and rebellion maj" begin 
almost at the outset of the illness or mai' start graduallj’ or suddenh' after the 
acute stage has begun to wane. This response in mani'' of the children who 
exhibit it seems to be related to their anxieD^ over the theme of illness as a 
punishment. Thej' often have feare of permanent injuri' as a result of the 
disease or operation and their behavior reaction seiwes to denj', in a eompensa- 
torv manner, the presence of these fcai-s. 

CHRONIC INVALID REACTIONS 

The hypochondriacal invalid reaction often follows an episode of phj-sieal 
iUness. The illness need not have liecn a severe or a lengthj- one. Ilowever, 
in some of the more drawn-out illnesses the child whose previous tendenc.v is to 
have feelings of inadequaci' and hopelessness, maj- develop rather alarming 
hjqioehondriacal responses which materialh- interfere with the over-all program 
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STAND.-VRDS FOR CONVALESCENT HOLIES FOR CHILDREN 

PREI’AnKD HY A SuBCOMJtlTTKE^ OK THE COJUIITTEE ON PUBEIC ITeALTII 

Relations of The New York Academy of jMedicine 

FOREWORD 

Standards for convalescent care Avere first formulated by the Committee 
on Pnblic Health Relations of The New T'ork Academy of Medicine in 1925. 
The section relating to the care of children Avas revised in 1934 to bring it 
into conformity Avith evolving pediatric practice. The far-reaching changes 
of more recent years have again made obsolete some of the earlier recom- 
mendations ; hence the present restatement of the standards. 

I. PURPOSE OF A CONA’ALESCENT HOME 

A convalescent home for children should provide good institutional care 
in a physical and psychologic environment conducive to enhancement of physical 
and mental health. 

II. NEED OF CONWALESCENT FACILITIES 

The benefit Avhich children derive from proper convalescent care is often 
more marked than is the case A\dth adults. Children are naturally prone to 
recover from disease. Only a small proportion become long-term patients. With 
Avise psychiatric guidance the emotional inA'olvements of childhood can often 
be straightened out to prevent chronic invalidism. , 

The great majority of children in convalescent institutions come from home.s 
Avhere competent physical and psychologic handling is lacking. A convalescent 
institution, therefore, has the opportunity to provide a Avell-rounded therapeutic 
program Avhich aatII prepare the children for a fuller life in their home sur- 
roundings. 

This report is limited to the consideration of convalescence in institutions 
and does not deal Avith the placement of children in foster homes. The Com 
mittee suggests that foster-home care be carefully studied to determine its possi- 
bilities for expansion and improvement. ^ 


m. GENERALIZED HOMES 

The fact that most convalescent homes accept children avIio ai'e recover, A p' 
from a Avide variety of medical and surgical conditions is proof of the need fo^ 
the generalized tj'pe of home. 

lA'. SPECIALIZED HOAIES 
ing cesctol psls,, oril.opsdic dsfate, 

0!r-» 
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dren on tlie liospital ward convalesce mucli more rapidly than do those isolated 
in separate rooms. Through group activities the child is eased back to reality 
by a repetition of the processes through wliich he has already lived in passing 
from one stage of his social and emotional development to another. There is a 
slight danger with some children when an over-enthusiastic physician or nuree, 
recognizing certain immaturities in a child, maj’ try to push him too rapidly 
to a level of maturity which he had not attained before the illness. Liss believes 
that the school aged child benefits considerably in his convalescence if he is 
exposed to some of the learning processes, especially in the arts and crafts, 
wliich are more or less normal activities of this age. Through the resumption 
of normal living experience on a gi’aduated scale the child finds his way back 
to health. Liss also believes that the knowledge and experience of the educator 
is of importance in dealing with these aspects of the child’s convalescence. The 
liospital which has the sendees of a recreational or occupational therapist is 
most fortunate here even though many such individuals are quite lacking in 
imrenuity in finding stimulating and satisfying experiences for children of 
different age groups. There is too often a tendency to fit all children into the 
same tj-pe of activity and not to find out the individual needs and interests of 
the different children. In our omi experience we have foimd the offices of the 
public school teacher assigned to the hospital invaluable in promoting con- 
valescence in older children. 

If the eouvalesceuce is to be carz-ied out in the home the ingenuify of the 
physician and pareizt may be severely taxed to provide the opportunities for 
the cliild to reestablish his personal I’elationships througli group activities which 
are in keeping with the state of the child’s physical stamina of the moment, as 
well as to provide the other activities zvhich will bring the child’s interests away 
from his bodilj' functioning where the.y had retreated dui’ing the illness. If 
the convalescence is well handled with the full pai’ticipation of both the pai’ent 
and the child, there will be z-elatively few pei’sistent pathologic personality 
reactions in the child. Attention to the parents’ woiTies and coneeims and what 
is behind them during the period of illness will be helpful in pz’omoting a smooth 
return to health. 

SUJIJIARY 

Emotional disturbances in children often develop in the setting of physical 
illness. An understanding of the meaning of the illness to the child is helpful 
in the pievention of lasting emotional upset. To many children illness comes 
as piznishmcnt. A common psychologic reaction is a regression to an immatui’c 
level of social and emotional adaptation. While many childi-en I’eaet to illne.ss 
in a construclive way, othei-s may i-espond with pei'sistent dependenej- jjattcrns, 
I'ebellion, or ehi'onic invalid reactions. Attention to the psychologic needs of 
the child during the convalescent pei-iod is also important in the ovei’-all care 
of the sick child. 
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C. Asthma of allcrj^fic or infectious origin 

(Patients with wind-borne pollen allergies are not suitable for convalescent homes 
in rural areas) ■ 

7. Congenital syphilis (if long-term care is indicated) 

S. Closed tuberculosis (i.c., plcuris}’ with effusion) if bod care is available 
9. Chronic infections, e.g., chronic mastoiditis, osteomyelitis 
It is impractical to specify the length of stay of patients suffering from these chronic dis- 
eases. If a patient’s home is unsuitable for his return, he should remain in the institution 
as long as the care he receives there is superior to that which he might receive in his own home. 

III. Malnutrition 

A. Tuberculin-positive (no open or active lesions) 

B. Tuberculin-negative 

IV. Orthopedic disorders 

A. Ambulatory patients who do not require specialized orthopedic treatment acceptable 

in any home 

B. Bed and ambulatory patients who require special care in homes with special equipment 

V. Emotional problems in which a neutral environment plus experience in group living under 

intelligent supervision might be beneficial 

(Psychotic or feebleminded children are obviously not included in this category. Only patients 
who exhibit sj-mptoms which a competent diagnostician considers to be of basically psycho- 
genic origin should be accepted. Homes which do not have competent psychiatric advice 
available should not accept children with emotional problems.) 

VI. Preventorium care 

Children who have been exposed to active tuberculosis in their homes may be admitted 
temporarily if they have shown negative reactions to tuberculin tests or positive reac- 
tions without active or open lesions. In the latter instance, an x-ray of the chest 
should be taken before admission. 


In general, administrators should give preference to patients recovering 
from acute illnesses and should accept patients for long-term care only when 
there is a favorable prognosis. 

Attention is directed to the fact that many institutions for convalescents 
also accept well children for vacation periods in the country, especially during 
the summer. This practice should be discouraged. Such vacations for well or 
almost well children are better provided by other agencies. Their exclusion 
helps to keep the standards of the strictly convalescent home at a high level 

Variations in seasonal occupancy may be obvdated by affiliations with one 
or more hospitals to assure a steady flow of patients. 

D. rr.„p»rt.(.«.-AVhc„c,et possible, one or both parents should ae- 
company a child to the institution. If this is impossible, it is recommended 
that a representative of the institution meet the child and tho u 
convenient point. The opportunity is thus afforded for I'pZ t ‘J T' 
institution infoniiation about the cliild’s behavinr nnTi i i ^ 
be hclptiil toivard a satistactoiy adjustment ''“kground which may 

Institutions that admit both children and adults sbnnld i 
arrange separate times for admission of the two grouns ‘ Tr^^’ Possible, 

porting both groups at tlie same time mav be accomnanffid of frans- 

E. 7?ceord.v.-Tl,e Committee wi.shcs ^ 

illness should nrnre wiih the child Too iinnv records of the child’s 

valcsccnt homes with no indication whatever -is in admitted to con- 

er as to the type of treatment, medica- 
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V. ADMISSION 

A. Policies . — A convalescent home should accept children under 2 3 Tai'S 
of age onh' if it has a nurseiy, and even then iireferabl.v for short-term periods. 
For these 3 ’oung children, foster-home care under competent supervision b.v 
responsible authorities is preferable. 

Those above the age of 12 years require special personnel and facilities, 
and thej' should not be admitted to a children’s convalescent home lacking 
these essentials. 

Special dormitories should be available for boj's and girls over 10 j^ears of 
age. Sex segregation should not be maintained during work and plaj^ if ade- 
quatelj^ supervised. 

There should be no discrimination on the basis of race, creed, or color. 

Children should not be admitted to institutions for adults unless separate 
accommodations are available. The diet, daily routine, and the tj'pe of per- 
sonnel for a children’s home differ from those in a home for adults. Experience 
has shown that intermingling of the two groups detracts from the benefits to 
be derived bj' either. 

B. Charges . — Since convalescent homes serve primarilj’- those of the lower 
income groups, there should be no i-igid i-egulations with regard to charges. 
The economic situation of each child ’s familj- should be investigated b.y a social 
worker, and the charge determined on the basis of the report and the probable 
period of care required. Children are sometimes discharged from convalescent 
homes before their condition warrants release because the prolonged staj' strains 
the familj' resources. In such instances, rates should be adjusted. 

C. Types of Patients . — For the guidance of administrators, who are fi’c- 
quently perplexed as to the suitability of patients for admission, the Committee 
has drawn up a list which maj' be helpful. The list is intended onlj' as a guide. 

TYPES OF PATIENTS SUITABLE FOR CARE IN GENERALIZED 
COm’’ALESCENT HOMES 

I. Post-acute illness: 

A. Medical 

B. Surgical 

II. Subacute and chronic illness : 

A. Rheumatic disease: 

1. Chorea 

2. Rheumatic arthritis (low grade) 

.1. Cardiacs — functional classification of patients 

a. Class I (patients with no limitation of physical activity) in any liomc 

b. Class II (patients with slight limitation of physical activity) in any home 

c. Class III (patients with marked limitation of physical activity) in homes with 

facilities for restricted activiti' 

d. Class IV (patients unable to carry on any physical activitj’ without discomfort) 

in homes with facilities for bed care 

B. Diseases of long duration requiring special diets and medical supervision: 

1. Diabetes mellitus (in the regulated stage) 

2. Celiac disease (in the regulated .st.age) 

.1. Nephrosis (.selected eases) 

4. Colitis 

5. Chronic shin disease requiring nursing care, e.g., eczema 
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Physicians trained in i)otli pediatries and psyciiiatry siiould lie avaiiaidc 
on a consulting l)asis. In remotely located homes it may be possible to arrange 
Avitb state mental institutions for the services of psychiatrists as consultants. 

B. Medical B.raminaiiou !!. — ^IMcdieal examinations should he made upon 
admission and discharge and as often as necessary in the interim. Long-term 
patients should be examined at least once a month. 

C. N-itrsca.— There should he four graduate nurses to every fifty patient- 
beds and at least one graduate nui-se in residence and on duty at all times, both 
day and night. 

D. Attendanis . — A convale.scent home for children should provide at least 
one trained attendant for every ten patient-beds. 

E. DicIHian. An experienced dietitian .should be on the staff to supervise 

the planning and preparation of general and special diets. In .small institutions, 
arrangements should he made for the part-time services of a dietitian. 

F. Bccrcaiional Therapist . — Every institution, irrespective of size, should 
have one staff member who supervise.s the children s recreation. The lecrea- 
tional therapist should he sufficiently well trained to be able to arrange varied 
activities according to the needs and abilities of the patients, always in close 
cooperation with the phj'sieian. 

G. Teachers. Provision should be made for children of school age whose 

Ig prolonged to continue their schoolvork while they aie recover- 
ing their health. Teachers may be sent from local or state agencies, or they 
may be employed by the homes. The child’s attendance at classes and the work 
required of him should be subject to the approval of the physician. Convalescent 
homes which accept bed patients should make arrangements for bed-ridden chil- 
dren to attend school if their physical condition warrants. The psychologic 
advantage to a convalescing child of being able to continue his schooling can 
hardly be overemphasized. His social and psychologic adjustment to normal 
life may depend upon his ability to rejoin his school class. 

H. Ancillary Service . — The amount and type of ancillarj'" service needed 
depend upon the type of patient admitted to the institution and upon the size 
of the institution. 

As has been suggested earlier, emplo^mient of a full-time social worker is 
recommended for institutions whose size justifies the expense, and social serrdcc 
on some basis should be available to all homes regardless of size. 

All convalescent homes should have psychologists and dentists on their 
staffs, at least on a part-time ba.sis. 


7. Kitchen Staff.— Ihere should be cooks, waitresses and kitchen maids t 
number to be determined by the size of the institution. In small institutio 
one person might fill all three positions. The planning of meals should not 
left to the cook; presumably she has not had training in dieteties and would n 
understand the needs of the various tA-pes of patients 
J. 3Mnlc,,a,,cc S(«f._Th» size „( 

a,„l type ot pcreonncl, Evey ,rill to 
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tion, or diet they have been reeci\'ing. Absence of this important information 
may place the staff at a serious disadvantage if an emergency arises. 

The Committee does not desire to specify in detail the form and content 
of the records of reference, but only to state that thej' should be as informative 
as possible in order that the staff may understand the background of the patient. 
If a convalescent home is associated rvith a liospital, the hospital record should 
accompany the child, and should be returned to the hospital, together with the 
report of convalescence, when the child is discharged from the liome. 

If an unaffiliated institution receives patients directly from a hospital, a 
full abstract of the hospital record should accompany the patient, and should 
remain with the record of convalescence at the home. When a patient is ad- 
mitted from his own home, the family physician should prepare a comprehensive 
summary of the child’s illness for the information of the convalescent home; 
this statement should accompany the child. In the last two instances, a report 
on the child s progress in the home should be forwarded to the referring hospital 
or phj’sician. 

F. Social Service . — Large institutions should emplo}' at least one full-time 
social worker. A small iirstitution should obtain at least the part-time services 
of a social worker. Two or more homes in adjacent areas may arrange to share 
file sendees of one worker. Small homes in isolated areas may be able to 
borrow ' ’ social service or visiting nurse service from public agencies. 

The social worker at the convalescent home or the visiting nurse acts as a 
liaison officer between the parents and the institution. Her initial interview 
with parents of a convalescent child and the hospital social worker should elicit 
information not onl^- on the economic status of the family, but also on the child’s 
background. Such loiowledge may be helpful in preparing the way for proper 
adjustment in the home. The social worker has other important duties when 
tlie child is di.schai’ged ; these are discussed under Dischai’ge Policies. 

ff. Examinations, — A physician should examine each new patient within 
twenty-four hours of admission, if he does not come directly from a hosjjitah 
When a patient is admitted directly from a hospital, the examination should be 
made not later than fortj’-eiglit hours following arrival. 

It is impractical to isolate patients prior to the admission e.xamination. 
Pew institutions have proper facilities for isolation and, furthermore, certainty 
of the absence of communicable disease would, in some instances, require isolation 
for as long as four weeks. Air sterilization affords a more effective and pi-actical 
method of controlling the spread of communicable disease than the maintenance 
of facilities for isolation. 

VI. JIEDIC.VL SUPERVISIOX AX'D CARE 

A. Phusicians . — During recovery from illness, children should have com- 
petent medical supervision. Everj' convalescent home for children .shoxild have 
on its paid staff a well-trained physician, preferably a pediatrician. A volunteer 
medical staff' sometimes takes its responsibilities too casually. IMoreover, it is 
important for the administrative and medical staffs to work in close cooperation 
if patients are to receive the best possible care. 
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PliysiciaiiK Iraiiicrl in both i)edialrics and psychiatry should he available 
on a consulting basis. In remotely located homes it may he possible to arrange 
with state mental institutions for the services of psychiatrists as consul tanhs. 

B. Mcdiral E.raminaiions . — IMedical examinations should he made upon 
admission and di.sehargc and as often as necessary in the interim. Long-term 
patients .should he examined at least once a month. 


C. Nnrscs . — There should he four graduate nurses to every fifty patient- 
beds and at least one graduate nuree in residence and on duty at all times, both 
day and night. 

D. Atiendanis . — A convalescent home for children should provide at least 
one trained attendant for every ten patient-beds. 

E. Dieiitian . — An experienced dietitian should he on the .staff to .supervise 
the planning and preparation of general and special diets. In .small institutions, 
arrangements .should he made for the part-time .services of a dietitian. 

F. Recreational Therapist . — Every institution, irrespective of size, should 
have one staff member who supeiwises the children’s recreation. The recrea- 
tional therapist .should he sufficiently well trained to he able to arrange varied 
activities according to the needs and abilities of the patients, ahvays in close 
cooperation with the physician. 

G. Teachers . — Provision should be made for children of school age whose 
convalescence is prolonged to continue their schoohvork while they are recover- 
ing their health. Teachers may he sent from local or state agencies, or they 
may be employed by the homes. The child’s attendance at classes and the work 
required of him should he subject to the approval of the physician. Convalescent 
homes which accept bed patients should make arrangements for bed-ridden chil- 
dren to attend school if their physical condition warrants. The psychologic 
advantage to a convalescing child of being able to continue his schoolino' can 
hardly be overemphasized. His social and psychologic adjustment to normal 
life may depend upon his ability to i-ejoin his school class. 

n. Ancillary Service.— The amount and type of anciUary ser%iee needed 
depend upon the type of patient admitted to the institution and upon the size 
of the institution. 


As has been suggested earlier, emplo^mient of a full-time social worker is 
recommended for institutions whose .size justifies the expense, and .social sendee 
on some ba.sis should be available to all homes regardless of size 

All convalescent homes should have p.sveholotrisito i x 

staffs, at least on a part-time basis. and denti.sts on their 

7. Kitchen There .should be cooks, waitresses and • i , 

number to be determined by the size of the institution Tn u”- 
one person might fill all three positions. The plannino.’nf 
left to the cook; presumably she has not had should not be 

understand the needs of the various tj-pes of patient"" dietetics and would not 

I, or <hc m™. 

„nc a„<l „„o I.„„o 
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electrician, a gardener, a carpenter, and others. Small institutions can probably 
combine all of these functions in one or two persons. 

In planning occupational therapj' for the children it may be possible to 
employ membei’s of the maintenance staff as teachers if they have been carefully 
selected. Any time lost by a worker in using the children as “helpers” may be 
well worth while if it enhances the children’s morale by making them feel useful. 
Such work therapy should be carried out onlj'^ •ndth the full knowledge of the 
physician and under his direction as to the amount and t.vpe of “help” which 
may be given by the patient. 

K. y ohmteers. — Admittedlj^ the standards here formulated may not be 
attained without extensive changes in present practices. The element of cost 
has not been discussed because wide variations in local conditions preclude any 
general statement of this item. It is recognized, however, that expense may be 
a deterrent to the realization of many of the recommendations here set forth. 
It is suggested that community support for the work of convalescent homes 
should be enlisted in every waj’ possible. Such support might be expressed not 
only through financial conti'ibutions to the institution, but through an active 
program for recruitment of volunteers who may give vahxable seiwice under the 
supervision of the trained staff. Volunteer help may be used at various levels 
of service, such as nursing, recreation, social rvork, transportation, and general 
housekeeping. 

tTI. REGIMEN 

The details of tlie daily program should naturallj' vary with the physical 
condition of the children. Those needing but a short convalescence could prob- 
ably be more active than those requiring a longer period to regain their health. 
A routine of sufficient variety to hold interest should be mapped out for each 
child. 

The regimen should be properly balanced as to rest, plaj', exercise, and 
therapj', with some free time each day for elective activity within the limita- 
tions of the child’s physical condition. A rest period of from one to two hours 
should fonn part of the daily routine. Best periods will require supervision as 
much as will the plaj^ work, and exercise periods, but care should be taken 
to avoid rigiditj' and militarism in the superrision of any activity. 

Vin. DIET 

A high level of nuti’ition should be maintained by providing sufficient whole- 
some, nourishing food, properly cooked and attractively served. The best 
balanced meal in the world is of no value if it is left on the plate because of 
improper preparation. It is particularly important that food should be of the 
proper tempei-ature. In institutions for children, small “treats” in the diet 
may serve a useful psj’chologic purpose. 

The matter of eating between meals .should be left to the discretion of the 
physician. Extra nourishment may be essential for some ehildi’en, perhaps in 
small meals at frequent intervals. 

It goes without saying that the ph.vsician is the arbiter who prescribes 
special diets, and the dietitian should be sufficiently trained to plan and arrange 
them. 
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IX. TEACHING POSSIBILITIES 

Jfany instiUitioiis do not make use of the excellent opportunity they have 
to inculcate health habits in the children and to teach them rules of hygiene and 
liealtli. Stressing the imiiortance of fresh air, sunshine, rest, and a proper diet 
in their everyday routine is a practical way of teaching them how to live and 
how to keep well. 

It is the duty of every convalescent home to train the children under its 
care to a daily routine, thus starting good habits which may continue after dis- 
charge. The children should become accustomed to regular lives and to the 
practice of good health habits. 

In addition to the valuable work which a convalescent home can do in teach- 
ing children proper habits of health and hygiene, it can also render an important 
service in the training of student nurses and interns. The presence of such 
personnel would be valuable to the home, and the opportunity to observe con- 
valescent patients would be advantageous to the students. 


X. RECORDS 


Pew institutions keeii proper records of the children in their care. Some 
make no attempt to keep any medical or health record other than the diagnosis 
on the admitting slip and a notation of the child’s weight; in many instances, 
the weight records are kept in a separate book. A carefully kept history of a 
patient’s progress in a convalescent home would be of great value in the event 
of a later illness. Good records are also of incalculable value for research. 

Assuming that a comprehensive history of the child’s illness and treatment 
is presented at the time he is admitted to the institution, tlie convalescent home 
should add to it all the important facts of the child’s progress during his stav 
in the home, including his psychologic as well as his physical adjustment. A 
detailed history should be kept of any illness which occurs while the patient is 
in the convalescent home. 


XI. VISITING 

Rules regarding visits to patients .should not be rigid. The size of the con- 
valescent home, the type of patients admitted, and the age of the patients will 
undoubtedly lie determining factors in the formulation of the rules. 

Since tile welfare of the patients should he the first concern of the eon 
valcscent home the psychologic value of frequent visits by the patient’s family 
should be carefully weighed against the possible danger of cbntaion. 

XII. DISCHARGE POLICIES 

The discharge of a patient should be authorized hv • • , 

This dccisioh .llould hot mt the superSeS ‘ » 7 

otiluUohs at the pvesoht tima. thtedeut, as ,t does m many in- 

As has been stated in a previous section n i , ■■ 

because of inability to pay ; the financial status of the fandh- T f 

nud a rate of payment agreed upon which mafes poSiTl^t" i 

in the home. ' optimum stay 
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The aim of convalescent homes should be the attainment of optimum care 
and improvement in the health of children, and this aim should not be sacrificed 
bj’ the admission of too many patients in relation to facilities and pemonnel. 

Whenever possible, the institution’s social worker or a public health nurse 
should visit the patient ’s mvn home prior to his discharge to determine whether 
discharge to that home is advisable. Investigation may reveal an acute illness 
or some other remediable condition which a relatively short additional staj' in 
tlie institution would enable the child to avoid. 

It is desirable for parents to take a child fi’om the institution, but when 
this is impossible, the transfer should be made by the social worker or by a 
public health nuise. 

When a long-term patient is discharged, the institution should furnish to 
the authorities of his school a report of the child’s progress in his schoolwork 
while in the home. Such a report wall assist the authorities in placing the child 
in the proper group when he returns. 

Xm. FOLLOW-UP PROCEDURES 

The social worker or a public health nurse should visit the patient’s home 
when he is discharged and should make an additional visit from three to six 
months later in order to evaluate the patient’s progress and the benefit derived 
from his stay in the institution. A report of this follow-up msit should be filed 
with the complete record of the case. The interval between the discharge and 
the date of the follow-up visit would be determined by the tj'pe of illness for 
wliicli the patient wms admitted to the institution. 

XIV. PLANT 

Some maintain tliat convalescent institutions for children should be located 
in rural and seminiral areas in order to supply a maximum of fresh air, sun- 
sliine and freedom of movement. Others are of the opinion that such institutions 
should be located in urban areas, where they may have the advantage of readily 
available hospital staffs and facilities. Suburban comnumities wmuld meet the 
need for fresh air, sunshine and freedom of movement, and at the same time the 
distance from hospitals would not be so great as to discourage wsits by consult- 
ing ph3'sicians, and the transportation to hospitals for special treatment could 
be arranged wathout too great difficultj-. 

Tile optimal capacity of a convalescent home for children is from fifty to 
seventy-five beds. The Hospital Facilities Section of the United States Public 
Health Service has worked out plans which afford assistance to those concerned 
with the construction of convalescent institutions. The proportion of beds to 
be allotted to patients requiring long-term care is a matter of policj^ on the part 
of each institution. 

XV. RESEARCH 

The basic facts of convalescence are not well established. There is a w'cll- 
recognizcd need for research on tlie clinical and biochemical, as weU as the 
organizational and social aspects of convalescence. It should, however, be em- 
phasized that adequate research cannot be undertaken without proper facilities, 
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pei’sonnel, record-keeping, and funds. Since few eoilvalescent homes for chil- 
dren possess all these advantages, research programs should be instituted only 
in homes having the proper staff and facilities to conduct well-thought-out 
programs, 

X\n. GRADIXG AND UCEXSIXG 

Nowhere in the country is there adequate supervision over convalescent 
homes. A number of states now have laws requii’ing that hospitals and related 
institutions be licensed, but the requirements vary from state to state. In some 
states the licensing is done by the departments of welfare ; in others, bj' depart- 
ments of public institutions or departments of health. Official inspections of 
convalescent homes are, as a rule, limited to the physical plant; little or no 
attempt is made to gauge the quality of care rendered. Every state should ‘in- 
clude convalescent homes among the institutions for which licensing is required 
and should provide for adequate qualitative inspections of these homes. 
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Q PEYEE 

T WO naturally oeeiirring outbreaks of Q fever have been reported in the 
United States, the first in Amarillo, Texas, in ilareli, 1946, and the second 
in Chicago, 111., in August, 1946. Both sharp outbrealvs occurred among slaugh- 
ter-house workers who had come in contact with tissues and body fluids of 
infected cattle or sheep. An arthropod vector did not seem to be im’olved in 
these Amei'iean outbreaks, as apparently had been the case in other outbreaks. 
Infection of human beings presumablj’^ occurred bj’- direct contact or bj’ means 
of droplets of splattered fluids. However, in these two explosive and isolated 
outbreaks, the manner in which the animals had become infected was not deter- 
mined, nor was it jDossible to gain a clear idea of the natural reservoirs of Q 
fever in the United States. 

The occurrence of Q fever in an apjjarently endemic area in California 
offered opportunity for further study of this rickettsial disease. In the June 
issue of the American Journal of Public Health, Shepard and HuebneP report 
studies concerned with the occurrence of Q fever in Los Angeles County in the 
so-called milk shed area situated ten to thirty miles southeast of the center of 
the city. In this endemic area, the diagnosis of Q fever was based on tj’pical 
clinical history and on confirmatorj’- laboi’atory findings. In their report, 
Shepaid and Huebner* give as the typical clinical history the following: 

“The onset was acute with feA-er. headache, chills or chilly sensations, and 
body aches and pains. Cough was frequently complained of but was not a 
prominent symptom. The sputum which rvas sometimes produced Avas at times 
blood-tinged. Chest pain AA'as common and AA'as usually of a lateral distribution, 
although a feeling of substernal congestion AA'as frequent. Physical examination 
of the chest often rcA'ealed little of note except perhaps suggestiA'e findings. 
Re.spirations AA’ere eleA'ated Avlien pneumonic inA'oh'ement AA’as extensiA’e. Eoent- 
genography revealed a pneumonic process AA-hieh AA'as usually diagnosed as 
“atypical” pneumonia AA'hen patchy, and “eai’ly lobar” pneumonia AA’hen diffuse. 
The leucocyte count tended to be normal or slightly elevated. The illness ran 
a course of one to three AA'ceks’ fcA’er AA'ith prolonged conA'alescence especially m 
older patients. No deaths aa'Cic found AA’hich could be attributed to Q feA’er." 

Confirmatory laboraton- diagnosis includes demonstration by complement- 
fixation serum tests of type-specific antibody, e.specially increasing titer during 
clinical recovery, and isolation of the etiologie agent, Rickettsia burneti, from 
the blood during acute illness. 

Seventeen human eases of Q fever aa'ci'c diagnosed in the Los Angeles area. 
Although none of the clinical cases occurred in dairy AA’orkers, all but tAA'O patients 
gave a history of haA'ing visited dairies or of haA’ing liA'ed near them. On the 
other hand, one-half of the dairy AA’orkcrs tested AA’erc shoAA’n to liaA’c positiA’C 
complement fixation tests for R. burneti. The lack of clinical manifestations or 
of history of illness in these sub.ieets .suggested that many had undergone mild 
or inapparent attacks of Q fever. 

From an epidemiological A'ieAvpoint it is significant that sixty sera of beef 
cattle from Texas and adjacent states and more than sixty sera from JIaryland 
milk coAA’s Avere found negative for complement fixing antibodies for Q fever, 
Avhereas of 130 boA’inc sera from the Los Angeles area, 21, or 16.2 per cent aa’ci’c 
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found positive. Hoivever suggestive, these results do not lualce it possible for 
the authors “to state definitely that the cows are the source of human Q fever 
infection, since the possibility remains that the same source infected both cows 
and man.”^ 

In this connection, a paper by Iluebner, Jellison, Beck, Parker, and Shepard,^ 
reporting the isolation of li. hvrncti, the causative agent of Q fever, in samples 
of raw milk from four dairies in southern California, suggests another possible 
mode of transmission. Pasteurization, even under field conditions, apparently 
rendered naturally infected milk noninfeetious for guinea pigs. However, these 
authors state that available epidemiological evidence does not indicate that the 
drinking of milk was the cause of a man'ority of the cases thus far studied. 

In searching for specific therapy of Q fever, Iluebner and Hottle note that 
streptomycin has been found to exercise rickettsiostatie action on the causative 
organisms of epidemic typhus, endemic typhus. Rocky mountain spotted fever, 
and rickettsialpox. In the ilarch 19th i.ssue of the Public Ilealili Report, Hueb- 
ner and Hottle'’ report that .streptomycin exerts a rickettsiostatie action on 
R. burneti in experimental infection of embryonated eggs and guinea pigs. Of 
particular interest were their results with guinea pigs. Although the number 
of animals used was small, it was shown that nineteen of twenty-four guinea pigs 
receiving subcutaneously 40 to 50 mg./lcg- of body weight of streptomycin three 
or four hours after a large inoculation of R. burneti survived, whereas twenty- 
seven of the twenty-eight controls not receiving streptomycin died. 

The complete reporting of Q fever must depend upon increased awareness 
of its presence by physicians and the adequate use of laboratory diagnostic 
facilities. Further studies of Q fever promise to clarify the natural history of 
the disease and -will afford opportunities for possible control. As more work is 
done with rickettsiostatie and rickettsiocidal agents, particularly the newer 
antibiotics, adequate therapy of rickettsial diseases, including Q fever will be 
forthcoming. ’ 

Russell J. Blattner. 
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News and Notes 


'Die TraiiHactions of the Pifth International Pediatric Congress, lield in New Vort, 
July, 1047 ivilJ appear in I'dI. XXXVI of jlc/a Pacdiatrica. Price 25 Swedish crornis. 
Orders sliould lie sent to tlic following address: Acta Paediatrics, Polhemsgatan 30, Stoch- 
liolm. Sweden. 

General Index to I’ol.s. I-XXX of Acta Pacdiatrica has been published and may ho 
olitained for ],j Sucdi.sh eron-DS. 


The pediatricians in the Union of South Africa have formed the South African Paedia- 
tric Association. It is formed within the Medical Association of .South Africa and has 
licen recognized by the Federal Council of that association. Tlie Chairman is Dr. Basil 
Ilellc, and the Secretary-Treasurer, Dr. iSej'inour Hermann. 


Tiio Kaiser modal for outstanding medical service was awarded to Dr. John Aiknian, 
a.s.si.stant profe.ssor of pediatrics at the Universitr' of Rochester School of Medicine, by the 
Itoche.'-ter Academy of .Medicine on Mas' 4. 


.'\t the annual meeting of the American Pediatric Society, held in Quebec in May, 
the following ofilcers were elected: 

President: Jean V. Cooke, St. Louis 
Vice-President: Lawson Wilkins, Baltimore 
Secretary-Treasurer: Henry G. Ponchcrj Chicago 


The Second International Symposium on Feelings and Emotions is being .sponsored 
by tho Lo.val Order of Moose, with the cooperation of the Universitj' of Chicago, on 
October 28, 29, and 30. Dr. Jlartin L. Rejmert, Director of the Mooseheart Laborator.v 
for Child Re.search, is General Chairman, and Dr. Anton J. Carlson, professor emeritus of 
physiology at the University of Chicago, is Honorary Chairman. From fortj' to fifty 
scientists will contribute to tho di.scussion at Moo.sehcart, 111., among whom will be: 

.lohn K. Anderson, The University of Minnesota 
Chester Darrow, Illinois Institute for Juvenile Research 
.Tohn Elmgron, University of Gothenburg, .Sweden 
Arnold Gcsell, Y.alc University 
Harold .Tones, University of California 
.Tames G. Miller, Universitj- of Chicago 

Detailed information can be obtained by writing Dr. Rcymert at ilTooseheart, III. 


'I'he Dejiartmcnt of Pediatrics, Washington Univer.sity Medical .School, announcc.s a 
two-month refresher eour.se, .September through November. The entire field of pcdiatric.s 
will be covered. Tho cour.se will be given at the .St. Louis Children’s Ho.spital, fee .$200. 
Detailed information may be obtained from the Director of Post-Gr.aduate .Studies, Wn.sh- 
ingto'n University .School of Medicine, 4580 .Scott Avenue, St. Louis 10, Mo. 


The .American Academy of Pediatrics’ Committee for tho Improvement of Child 
Health will take over their now oflice at The Children’s Hospital of Philadelphia, IStli and 
Bainbridge .Streets, on July 1. Dr. John P. Hubbard is Director of this Committee. In 
addition to his work with the American Academy of Pediatric.s, Dr. Hubbard will conduct 
a rheumatic fever teaching program throughout Ponn.sylvania \mder the nu.spices of the 
.State Health Department. 
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Book Reviews 


Psychopathology and Education of the Brain-Injured Child. Alfred A. Strauss and 

Laura E. Lehtinen, N'en' York, 1947, Grune & Stratton, pp. 200. Price $5.00. 

This book is certainly required reading for anyone who undertakes the education of 
children with cerebral palsy or other cerebral difficulties. The discussion is properly con- 
cerned with the psychologic factors which modify educational plans. The handling of this 
part of the problem is skillful and authoritative. The .^election of appropriate tests is dis- 
cussed, and the authors point out the dangers of relying on tests which are adapted to un- 
handicapped children. 

The medical discussion is, this reviewer believes, less adequate than other parts of the 
volume, but certainly one major point is important and relevant. The concept that de\’ia- 
tions from normal development should be recognized is obviously correct. Pneumoencephalog- 
raphy and electroencephalography are hardly discussed at all, and pathology is discussed 
casually and n-ithout much curiosity. The orthopedic implications are also treated briefly. 

After all, the authors were interested in the methods by which children could be edu- 
cated, in the face of irregularities of mental function. The discussion of this major problem 
is full, reliable, and helpful. Certainly no other publication gives any such information 
The great virtue of the book is that it reports the vie^vpoint of experienced psychologists 
and teachers in a field which has not been adequately e^^lored by medical men. 


B. C. 

Infant Nutrition. P. C. Jeans and "W". ilcKim Harriot, ed. 4, St. Louis, 1947, The C. V. 

Mosby Co., 516 pages. Price $6.50. 

A new edition of what has become since its publication in 1930 one of the standard 
medical texts for students and practitioners. In this edition the name of Dr. Jeans who 
prepared the third edition in 1941, rightly becomes the senior name to the text. 

The fourth edition has been completely revised and many parts rewritten in keeping 
with the developments in nutrition which have taken place in the last seven years. Some 
of the illustrations, such as those showing techniques, are new and in keeping n-ith recent 
advances. All in all, it is a most satisfactory text and will undoubtedly continue to hold the 
place it has made for itself in the past. 


Year Book of Pathology and CUnical Pathology. Howard T. Karsner AtD a fi. 

H. M.D., Chlc^,, .9„, V.., .-“j *1 “'l” 

This is the first Year Book on pathology to appear sinne i ir 
Lund, his associate at the Institute of PathologA- of Western Rpsorve r ■ ^ 
their material from the most recent literature of patholoav rnH tl selected 

the interval since the last edition. Over 200 panes if fe T 1 *0 cover 

odUoa by D,. .t H.,, ’’■‘"“'"SF, 

of the mo.st recent advances in methods are included same principle. All 

Tho Baby’s First Two Years. IJichard At. Smith AtT. w y 

Company, ISl pages. Price $2.75. ’ ' ’’ 19^8, Houghton-Mifflin 

A revised, and in man.v parts rewritten t -t f 

care for mother.-. The material reflects the m'anv velars” of D 

. .'ears ot Dr. Smith’s experience in prac- 
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tice in that it presents what the average mother wants and needs to know about her 
baby. The author has kept pace with modern trends and developments in infant care and 
it is a safe and sane text for parents. Out of curiosity the reviewer compared it with one 
of the earlier editions of nearly twenty-live years ago (it was first published in 1915), and 
the changes it revealed which have taken place in pediatrics in the last quarter century 
are most interesting. 

Nursing of Children. Gladys Sellew, E.N., Ph.I)., in collaboration with Sisters Annette 

■Walter, il.A., and Ann Harvey, AI.A., ed. 6, Philadelphia, 1948, W. B. Saunders Co., 

486 pages. 

The fact that this is the sixth edition of Sellew ’s text on pediatric nursing since it was 
first published in 1926 is evidence that it has found a definite place in nursing education. 
The book contains a little bit of everything about children and the care of children. In 
fact, the chief criticism is that it is too expansive and the important is mingled with 
the unimportant. It contains far more than the average student nurse needs to. know or 
should be expected to know. The text strolls far from the subject of the nursing of chil- 
dren. A careful and judicious pruning of the book, to about two-thirds of its present size, 
would make it much more useful. 



Editor’s Column 


AN EDITORIAL PROBLEM 


O NE of the more difficult problems that comes to the editorial board of a 
medical journal is the question of papers which either contain new ideas, 
or report work in which the conclusions are quite at variance udth currently 
accepted viewpoints or practices. This is particularly true when the point of 
the paper has to do with therapeutic procedures. 

Some contend that the publication of such papers puts the stamp of ap- 
proval of the Editorial Board on the conclusions and findings. If this view 
were to prevail it would result in nearlj^ everj- new idea being buried. The 
other viewpoint is that the work will stand or fall on its merits; if the conclu- 
sions are substantiated by subsequent studies by independent workers, much 
has been accomplished ; if for some x-eason the work is not substantiated, no real 
harm has been done. ‘An editorial board is not a scientific research group 
vdth the function of testing out new ideas before they are published, but it does 
have a definite responsibility in accepting papers of this nature for publication. 
There are certain criteria which a boai-d must use. First of all, the conclusions 
must be logical deductions from the work upon which they are based. A matter 
of further importance is the recognized scientific integrity of the author or the 
clinic M'here the studies were made. We could cite numerous illustrations 
from medical history where papers have been rejected because they presented 
ideas contrary to accepted current practice, and later these new ideas or con- 
clusions have proved to be correct. On the other hand, many illustrations 
come to mind where the ideas or conclusions drawn have tui-ned out to be 
erroneous. 


This discussion has been brought about by the recent acceptance and pub- 
lication of a number of articles in The Journ.vi. of Pediatrics which fall into 
this category , for example, the work on the feeding of infants with diarrhea 
in last month’s issue from Dr. Holt’s clinic in New York. Most certainly 
this procedure needs a thorough cheek by other clinics and investigators before 
its value can be established or the practitioner can change from the initial 
star% ation period which is the accepted practice of many years We are sure no 
one will cpieslioii the propriety of the publication of tlie studies by Dr Holt 
and his associates nor vould anyone consider -the publication to imply that 
11, e members of the Editorial Board of the Jourk.ve were urging a complete 
volte-face n, he handling of infants vith diarrhea. This paper will recdl to 
,he older pediatnciaiis the furor that was caused a number of years a^o bv 
( ololunn tUid Dul5ois. 'v\]io feci tlieir patients witli ivr^lmiri « 
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decades. Also in July issue of the Journal, Dr. Adams, a j'ouuger aud less 
well-knovrn pediatrician, presented the results of a rather startling simplifica- 
tion of the feeding of premature infants which he experimented with largely 
by necessitj' during the war. Again the Editorial Board feels independeut 
confirmation is necessaiy before the practitioner should turn from accepted 
methods to these simpler methods. 

These are two examples of a number of papers with new ideas and pro- 
cedures contraiy to accepted practice which the Editorial Board of the Journal 
has accepted for publication. It does not mean that the Editorial Board offi- 
cially sponsors or advocates the new procedures. The board has, however, 
tlie responsibility of presenting new ideas and procedures in the interest of 
medical progress, even thongh ultunatel}’^ the conclusions or work of the authors 
are found to be faulty. The Journal has rejected papers presenting new 
ideas when it was felt the conclusions were not warranted bj- the work upon 
which they were based, and a few were rejected when, in the opinion of the 
board members, the proposed procedures carried an element of danger. The 
Editorial Board of the Journal feels that its readers have the intelligence and 
judgment to form their own opinions, and that they not only appreciate but de- 
sire the stimulation of new ideas which reflect the intellectual curiosity upon 
which scientific progress depends. 
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count, .seclinicntJitioii rate, cliolestcrol, pliospliorou.s, iiroteins, urea nitrogen, 
creatinin, sugar, icteric index, van den Bergh, and eeplialin flocculation tests. 

These te.sts were done before and twent.y-four horn's after tlie administra- 
tion of 0.02 mg. ('0.2 c.c. of 100 /ig per cubic centimeter) of h.valurohidase to 
each individual, and the re.sults are summarized in Table I. 


Table I. Effect of irvALUROXiPASE Ixjectioks 



BEFORE 

AFTER 

Xumber of subjects 

6 

6 

.Sugar 

94-111 mg. % 

8.3-119 mg. % 

I’reu 

12.4-19.5 mg. % 

10.(1-17.5 mg. 7c 

I'rratinin 

1.2-1.8 mg. % 

1.3-1. 7 rag. % 

Icteric Intlcx 

4-5 units 

4-5.2 units 

V.'in flan Bergli Tc.'t 

Negafi%’e 

Negative 

f'pphalin 

Xegativc 

ICegative-l plus 

Plio';phoru'i 

2.4-4.2 mg. % 

2.4-5 mg. 7c 

Phosphatase 

1.8-7.7 Bodanskv units 

2.9-12 Bodanskv units 

Total Cholesterol 

117-193 mg. % 

140-195 mg. % 

Free Cliolestcrol 

17-45 mg. % 

41-00 nig. 7n 

Cliolestcrol Ester.® 

SS-15C mg. % 

90-154 mg. 7o 

Total Serum Proteins 

(>.9-7.9 6m. % 

G.7-8.3 Gm. % 

Glohulin 

2.1 -3.4 Gm. % 

1. 7-3.0 Gm. % 

Albumin 

.3.9-5.8 Gm. % 

4-0.8 Gm. 7o 

A/G Ratio 

1.1 -2.8 

1.1-3.2 

Urine 

Xegativo; rare hyaline 
casts 

Negrative; occasioDRl 
hvRline casts 


As far as could he determined, there were no harmful effects from the tests 
made. However, in three of the patients the cephalin flocculation test became 
one plus and a few hyaline easts appeared in the urine. 

In view of this, the urine of ten children was examined before and then 
checked twenty-four hours after the injection of 0.02 mg. (0.2 c.c. of 100 p-S 
per cubic centimeter) of hyaluronidase given on three successive days. The 
results are listed in Table II. 


Table II. Effect of HvALunoxiDASE on Urine 


CASES 

BEFORE 1 

INJECTION 1 

AFTER FIRST | 

INJECTION 1 

after second 
INJECTION 

AFTER THIRD 
injection 

1 

Xeg. 

Alb. 

Keg. 

Keg. 

o 

Xeg. 

Keg. 

Keg. 

Keg. 

.3 

Alb. 

Keg. 

Keg. 

Keg. 

s 

Alb. 

Keg. 

Keg. 

Keg. 

o 

Xeg. 

Keg. 

Keg. 

Keg. 

0 

Xeg. 

Alb. 

Keg. 

Keg. 

7 

Alb. 

Alb. 

Alb. 

Keg. 

s 

ATI). 

Alb. 

Keg. 

Keg. 

9 

Alb. 

Keg. 

Keg. 

All). 

in 

Xcc. 


Kea. 

Keg. 


It can he seen from this limited study that hyaluronidase had no harmful 
effects on the Iddne.v, according to urine examinations. 

Cephalin floeeulation studies also were done on six children before and 
after the in.ieefion of 0.02 mg. of hyaluronidase. Again the findings revealed 
that there were no liarmful effects. 
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Various clilutioiis of tlic drup were tested to see what variations there Avere 
and to decide wliich dilution would best suit the juirpose for fluid administration 
and skin testing. 

Two groups of medical students and one group of normal infants were 
tested by intradermal injections of 0.2 c.e. of various concentrations of hyal- 
uronidasc, and the absorption time determined. The results ar« shown in 
Table III. 


Table III. IIyaluiionidase Dilutions Pep. Cubic Centimetep. 


xumber or 
rERSONS 



Moo ^ 10 . 

(TIME 

IN MIN.) 

Mooo MO. 

(TIME 

IN MIN.) 

Mo.ooo ^>^ 0 . 

(TIME 

IN MIN.) 

NORMAL 

SALINE 

(time 

IN MIN.) 

M/6 

LACTATE 

(time 

IN MIN.) 

5 Adults 



S 

21 

25 

59 

65 

7 Adults 



7.5 

14.5 

23.5 

GO 

63 

5 Children 



7.*» 






It can he noted that as the solution was diluted, the time required for ab- 
sorption of the fluid increased proportionatelj'. It was felt that the %oo nig. 
of hyaluronidase per cubic centimeter would he the best dilution to use for skin 
testing from the standpoint of accuracy and safetj' because : 

1. The variation beVveen the groups tested with this dilution was minimal. 

2. Fluid absorption was not too rapid so that better control could be main- 
tained, and yet it was not slow enough to delaj'^ the progress of the tests too long. 

3. Sensitivity was just as marked ivith this dilution as with greater con- 
centrations, and therefore it would be safer as well as more economical. 


Having decided on the strength of solutions to use and since hyaluronidase 
had no discernible harmful effects on any of the individuals, a study of sen- 
sitivity Avas undertaken. 

One hundred and eight skin tests were done using 0.002 mg'. (2 pg) per 
dose. The procedure folloAved Avas the intradeimal administration on the fore- 
arm of 0.2 c.e. of a solution containing 10 /ig Hyaluronidase per cubic centimeter. 
Of seventy-nine children, seven had positive reactions, or 8.9 per cent Of 
tAventy-nine adults, three had positive reactions, or 10 per cent. In the total 
group, there AA'ere ten positives or a 9.3 per cent incidence of reaction 

A positive reaction consisted of a Avheal Avith pseudopods appearing Avithin 
five minutes, persisting for tAventy to thirty minutes and associated Avith itching 
Since the hyaluronidase still contained impurities, a more purified extract 
was obtained and tried on two of the positive reactors. The reactions remained 
positive. Thus, the percentage of positive reactions just given would hold until 
a more purified product can be obtained. 

The degree of pain associated with clysls, both with and withent i.,. i 
dase, Avas next studied. Cly.scs of TO c.c. Avere given info the or.+ • 
the mid-thigh of each of tAA'o voliinteei-s. The needles «-er • ^®Pcet of 

ajijieared to be identical areas. Then 20 c.e. of a .sohifinn r i ‘"’hat 

per cubic centimeter in normal .saline aa-ci-o <dven ” °f Kyaluronida.se 
normal saline on the other. Then an additional 50°ee”"V^*^ 
given on each side. * ■ • of normal saline Averc 









270 


THE JOUKXAE OF PEDIATRICS 


Dull pnin was experienced on both sides, but it disappeared more rapidly 
on tile liyaliironidase side, where it lasted two minutes and the swelling was 
gone in eight minutes. On the other side, there was prolonged dull pain and 
•swelling, which lasted one hour. 

In addition, the urinary outjiut was checked on the day of the test and 
compared with that of the day before and after. No definite consistent alteration 
in output could be detected. 

Studies relative to the effect of this product when added to adrenalin, peni- 
cillin, procaine, and streptomycin were done, and in each case the hyaluronidasc 
Facilitated absoiption, as illustrated in Table lY. 


T \Bi.E IV. Effect of HvAwr.oxiDASE ox Absorptio.v of IIedicatioxs 


SOLUTION' 

TIME IN' 

NO. OF 

5 

MIKUTES 

PATIENTS 

1 - 

Hwaluronidase in Saline 

5-9 

5-11 

Streptonivcin and Hyaluronidase 

0-9 


Streptomycin in Saline 

50-70 


Adrenalin in Saline 

40-C5 


Adrenalin and Hvaluronidasc 


S-17 

Procaine and Ilvaluronidasc 


C-12 

Penicillin and Hyaluronidase 


5-10 


Following these studies, liyaliironidase ivas tested on patients with various 
conditions such as acute infections wdth elevated temperatures, allergies, and 
rheumatic fever. To these patients, 0.2 c.c. of 100 /xg per cubic centimeter was 
given intradcrmally and the time of absorption noted. The results arc given 
in Table V. 


Tabi.e V. Effect of IlYAi.ur.oxinA.SE ix S.m.i.ve ox A'arioc.s Coxditio.x.s 



NUMBER OF 

XUMBER OF MIXUTFS 

CONDITION 

PATIENTS 

FOR ABSOBPTIOX 

Eleratcd Temperature 

10 

4-S 

Allergies 

10 

5-9 

Rheumatic Fever 

6 

5-11. 


As can be seen from Table V, the rate of absorption was fairly equal in all 
tyiies of conditions. The te.sts were repeated on the patients with elevated tem- 
perature when their temperature was normal, and no diff’erenee was noted. 

Having decided that the drug was effective and safe if sensitimty were 
ruled out. it was then used on the following ten patients : 

CASE REPORT.S 

Ca.Se 1. — K. D. w.is .a Sta-ye.sr-old white girl «Iio leiii been operated on for ruptured 
.'ippcndis «iili peritonitis. Po«toperatnel_v ‘•he na- gi\pn 0.02 mg. (20 hyaliironida'C m 

tho later.al aspeel of each thigli, folloned by I.oOO c.e. of normal saline. This vas repeated 
for three days without elianging tlie s,(o of the needle, Tlirougli a mi.sunderstanding, the 
needle was leiiuwed for four hours on tho fourth day but later replaeed in the sumo area and 
a clysis of jOO e.e. saline gi\en on the fourth day and l.dOO e.e. of Ringer's .solution and 2',1’ 
por coat on tJic fifth day. Tho ab^^orption oxcoptionally "ond. and thorn no 

ovidciK’o of any ti««no roaotion. 
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Case 2.— A. II. was a 7-month-old infant with miliary tuberculosis, who was given 2,500 
c.c. of 5 per cent glucose in saline over a period of five day.s, preceded by 20 /ig of hyaluroni- 
daso (0.2 c.c. of 100 /ig per cubic centimeter) in each thigh. The needle.s were left in the 
same place during this period, imt after the tlnrd day there was intiammation of the tissue 
about the needle at the site of its insertion. 


Case 3. — 51. C. was a 21-month-old female infant admitted for pneumonia with asso- 
ciated vomiting, diarrhea, and dehydration. She was given 200 c.c. of normal saline by clysis 
on two consecutive days, each one preceded by 20 /<g (0.2 c.c. of 100 tig per cubic centimeter) 
of hyaluronidase. Absorption was satisfactor}', and no discomfort to the patient was noted. 

Case 4. — B. ^vas a 14-week-old infant who developed diarrhea. She was given 500 
c.c. of 5 per cent glucose in saline into an area infiltrated with 20 tig of hyaluronidase in the 
lateral aspect of the leg. This was repeated the ne.xt day in the same area without the use 
of additional hj-aluronidase, and absorption was still satisfaetorj-. 

Case 5.* — ^K. T. was a 3-week-old infant with pyloric stenosis. Three hundred cubic 
centimeters of 2V> per cent glucose in Hartman’s solution were given on three successive 
days in the same area, preceded by 0.3 c.c. of 100 fig per cubic centimeter of hj-aluronidase. 
The rate of flow was adjusted to 8 to 12 drops per minute. On the first day, the solution ran 
for six and one-fourth hours, on the second daj' for four and three-fourths hcur.s, and on the 
third day for five and one-fourth hours. At no time was there any elevation of the skin of the 
thighs at the site of the clysis. 


Case 6.’* — 51. B. was a newborn premature infant weighing 2^4 pounds. One-tenth 
cubic centimeter of 100 tig per cubic centimeter of hyaluronidase in 40 c.c. of 2% per cent 
glucose in Hartman’s solution was used on five occasions with steady absorption each time. 

Case 7.* — A. V. was a cliild with acute otitis media and a temperature of 104° F. 
Combined sulfadiazine and sulfamerazine were given subcutaneously and as the child 
■was not taking fluids, a clysis of 500 c.c. of 214 per cent glucose in Hartman’s solution 
with 0.5 c.c. of 100 fig per cubic centimeter of hyaluronidase was given. The cl}’sis was 
completed in six hours. Only slight elevation of the skin of the thigh was noted. 

Case 8. — J. W. was a 6-week-old infant with diarrhea secondary to otitis media. He was 
given 200 c.c. of 5 per cent glucose in saline preceded by 20 tig of hyaluronidase. The clysis 
was continued for five hours witli no swelling or discomfort. 


Case 9.— S. C. was a 33-year-oId woman who liad had a hysterectomy. She wa= given a 
clysis of 1,000 c.c. of 5 per cent glucose at the rate of 100 drops per minute, and it was 
completed in three hours. Twenty micrograms of hyaluronidase (0.2 c.c. of 100 ixg per 
cubic centimeter) were given at the start of the clysis. There was slight swelling of tte ' 
tissues after tlic clysis, but it was diffuse and not indurated. ° 


Ca.se lO.-J. P. was a 33-year.old woman who had been operated on for a ruptured 
appendix. Slic was given 1,000 c.c. of 5 per cent glucose in water, preceded bv 20 If 
hyaluronidase. The clysis was completed in two and two-thirds hours nnO ti ' ^ 

swelling but no induration in the area. 


^ 


I ynluro. Kla.se wa.s fiust desc-nbed by Durati-Rev-nals'^ and MeClean« as 

spi-eadnig laotiif, but tts ideut.ty as a mucolytic onz.xme and its presenee in'a 

soufces ol the spreading facto.- was established by Chain and Dutbie^ and cm 
lirmed by sovend others.- umie ana coi 

TaU.m.s •■■tmlio.l at FIow.T-Flfth -Wenue Ho.ipitals. 
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Tliis enzyme lias lieeii olitained from nnmeroiis sources, such as bac- 
teria,^- leech extracts,^' bee, snake, and spider venoms,*’ *** speimatozoa,*'"**' 
and mammalian testes/’ 

Its role in infection^ and fertilization-®'-- has been formulated, and more 
recently its role in fluid administration lias been studied. In the present paper, 
the enzyme was studied from the latter point of view. 

Enough of the hyaluronidase was given to several individuals to equal the 
amount that would be needed for the average clj'sis (20 fig), and no harmful 
effects could be noted. In ten cases the hyaluronidase was repeated on three 
consecutive days, and no hamiful effects on the urine were observed. 

However, in testing skin sensitivity, 9.3 per cent of those tested had positive 
reactions, which suggests the ad^nsability of slrin testing each individual prior 
to administration of the enz^'me. In fairness to the product, it must be added 
that it has not been completely purified, and perhaps the percentage of sensi- 
tivity can be reduced as more impurities are removed. 

It was also noted that the addition of hyaluronidase to saline gave almost 
identical absorption times for all patients (healthy or iU, regardless), the differ- 
ence being almost negligible, whereas in the Aldrich and JlcClure “saline test’’” 
the rates of absorption were much more rapid in infectious diseases. This sug- 
gests^ that during illness there may be an increase of hyaluronidase formation 
by bacteria or possibly a decrease in hj-aluronic acid formation in the tissue 
which increases the absorption of the saline. 

The most important observation of all was that absorption of various types 
of solutions, such as saline, glucose in saline, Hartman ’s solution, Einger ’s solu- 
tion, penicillin, streptomycin, adrenalin, and procaine, was facilitated in every 
case. 

In two of the patients clyses were run for five days, the needles remaining 
in the same area. It was noted that the tissue about the needle became inflamed 
after the third day; therefore it would be wise to change the site of the needle 
after that time. 

Absorption was facilitated and pain diminished in every case. No con- 
sistent alterations in body physiology were detected. 

SUJIMAKY AND CONCLUSION 

1. Hyaluronidase had, no harmful effect on anj- of the patients studied, 
although a positive intradermal skin test was obtained in 9.3 per cent. 

2. The extent and duration of the pain and swelling associated irith clysis 
were greatly reduced by use of the enzj-me. 

3. No alteration in body physiology was detected. 

4. It greatly facilitated absorption of all solutions used. 

5. The rate of absorption was practicallj- identical for all patients, whether 
ill or not. 

6. Continuous clysis for at least five days could be given, with the needle 
shifted after the third day. 

7. It must be concluded that hyaluronidase proved of great value in the 
treatment of dehydrated infants. However, it would be of even greater value 



SCHWAUTZMW' IVr \L. ; HY \LUKOXID \Sn IX I’lAJID VDJIIXISTR \TIOX 


273 


^\e^'c the product further purified so as to decrease the sensitivity factor. It is 
ielt that hyaluronidase should be added to the medical armamentarium as a 
means of saving many children's lives. 

Appreciation is giatefullj expressed foi the laluable assistance lendered in tins 
study by Jack Hennesseu and othei members of the Senioi Group of the Xeii York il-'dical 
College and rioiver-Fifth A\ enue Hospitals. 
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THE ORAL AND SUBCUTANEOUS ADMINISTRATION OF 
p-AMINO:\IETHYLBBNZENESULPONAMIDE (SULPAJMYLON) 

RoiiKRT C. Rutledge, Jr., M.D., M. Lawkexce Heidejian, Jk., A.B. 

St. Louis, Mo. 

T he unique jiroperties of ^i-aniiuomethylbenzenesulfonamide ( 2 J-(a-annno) 
toluene.sulfonamide, lioniosulfaiiilamide, Marfanil, Sulfamylon®) have eli- 
cited considerable interest in its potentialities as a chemotherapeutic agent. It 
differs widely from other sulfonamides in certain important characteristics. In 
contrast to these compounds, Sulfaniylon is freely soluble in water, to the extent 
of 50 Gm. per 100 ml. at 25° C. Its antibacterial action is in no way antago- 
nized bj- either p-aminobenzoie acid or p-aminometh 3 dbenzoic acid, and thus 
an entirelj" different mechanism of action is suggested.’’ - Although Sulfamj'loii 
is effective against most organisms inhibited b.v other sulfonamides, it is, in 
addition, highl}* effective in vitro against a number of anaerobic bacteria, par- 
tieularlj' clostridia.= 

Sulfaniylon was first utilized in Germanj' in the local treatment of various 
wound infections'* and subsequenth’ speeificallj’ in the management of gas 
gangrene.®'® Jlore recently it has been applied to the s.vstemic therajiy of certain 
bacterial diseases, such as urinarj- tract infections, especially those resistant to 
other antibacterial agents.® Reeentlj' a method for the quantitative determina- 
tion of Sulfamj’lon in blood’® has been developed, making possible the present 
study on certain aspects ofthe pharinacologj- of this drug. 

PLAN OF STUDY 

The subjects were patients on the medical wards of the St. Louis Children s 
Hospital, who were for the most part convalescents free of gastrointestinal and 
renal disease. Hmvevcr, one patient with pj^elonephritis and another iritli 
t.vphoid were included. The ages ranged from 7 months to 14 j'ears. 

Sulfamjdon hj’droehloride was given orallj- in the form of either 0.5 Gin. 
tablets or a 15 or 20 per cent solution in diluted (aqueous) sj’rup of cherri". 
A one per cent solution for subcutaneous administration was prepared by dilu- 
tion of a Seitz-filtered 20 per cent aqueous solution of the h.vdrochloride with 
the appropriate volume of lactate Ringer’s solution. At suitable intervals after 
single doses of the drug, blood samples were obtained and the concentration of 
Sulfamj’lon in the scrum determined bj’ the method previously described.’® 

From the Department of Pediatrics, Washington University School of Medicine, and the 
St. Louis Children’s Hospital. 

Jkluch of this study was made possible through the aid of the Children’.s Researcli 
Foundation. 

•Sulfamylon is the trade name of the product made by the Winthrop Chemical Com- 
panv, Xcw York, X. V., wlilch kindly supplied the material used in this study. For con- 
venience. the name Sulfamylon will be used in place of p-amincmethylbenzenesulfonamide 
throughout this article. 
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All imtients were observed closely for toxic manifestations, and all patients 
capable of reporting were questioned about toxic sjTuptoins. Routine urinalyses 
and blood counts were carried out both before and after administration of the 
drug. 

ORAL ADMINISTRATION 

Included as subjects in this group rvere both infants and older cliildren. 
A single dose of Sulfamjdon hydrochloride was given to each subject, and the 

SERUM LEVELS RESULTING FROM THE ORAL ADMINISTRATION OF SULFAMYLON 0.6 GM /KG 



Fig. 1. 


SERUM LEVELS FOLLOWING THE ORAL ADMINISTRATION OF SULFAMYLON 
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serum concentration of the drug was followed, usually hy determination at two- 
hour intervals. The dosage ranged from 0.4 to 0.6 Gm. per kilogram of bod.v 
weight. The observed data are presented in Figs. 1 and 2. 

The most typical pattern is seen in the curves of Fig. 1. With a closage of 
0.6 Gm. per kilogram of body weight, there is a rise of the blood level to a peak 
api)roxiniately four hours after administration with subsequent rajhd fall, so 
that liy eight hours the serum level has returned to the vicinity of 10 mg. per 
100 nd. or lower. Twciity-four hours after a single dose of 0.6 Gm. per kilogram 
of body weight thci c is no appreciable Sulfamylon remaining in the blood. Thus, 
fairly rajiid absoi'ption but rapid removal by excretion or destruction is in- 
dicated. and comparatively high do.sagc is needed to achieve the blood levels 
reiiorted here. While dosage will obviously affect the drug concentrations 
obtained, individual differences in absorption evidently also effect considerable 
valuation. 

Comjiarison of all the curves presented in Pigs. 1 and 2 demonstrates the 
wido variability in individual response to a single oral dose. The two infants 
rcjiorted in Curves E and P and two others studied with only one or two deter- 
minations achieved much lower blood levels than did children over 2 years of 
age on similar dosage, failing to attain .serum concentrations higher than 10 mg- 
]ior 100 ml. at any time. Evidently the absorption of Sulfamylon from the im- 
mature digestive tract is relatively poor; similar phenomena have been observed 
upon oral administration of other sulfonamides.” In Pig. 2, Curve G’s per- 
sistent rise can be explained on the basis of impaired excretion of the drug in 
the presence of pyelonephritis, while Curve I’s delayed peak may be related to 
delayed absorption and impairment of renal function in a ease of severe tyjdioid 
fever with cardiac failure. However, it is obvious that a wide variation in 
individual response may exist in the ab.scnce of any evident pathologic change 
to explain it. There arc cviclcutly marked individual differences in the case 
with which Sulfamylon is absorbed from the alimentary canal, analogous to 
those observed in the case of other .sulfonamides. 

SUBCUTANEOUS ADJIINISTKATION 

All subjects receiving Sulfamylon by the subcutaneous route were con- 
valescent patients, less than 2 years of age, without gastrointestinal or renal 
disease. A single infusion of one per. cent Sulfamylon hydrochloride in lactate 
Ringer's solution was given, and scrum levels of the drug were followed at onc- 
or two-hour intervals. Dosage was either 0..6 Gm. or 0.6 Gm. per kilo.gram ol 
body weight, excej)! for one 0.3 (iin. per kilogram dose. The observed data are 
]iresentcd in Pigs. 3 and 4. 

Examination of these data reveals that all .six curves adhere closely to a 
consistent pattern. The rise of Sulfamylon concentration in the serum is rapid 
but varies with the rate of infu.sion, and the peak level in every ease comes very 
shortly after the end of the hypodermoclysis. This indicates that the absorption 
of Sulfamylon from subcutaneous fluid is very rapid. There is a rapid fall of 
drug concentration after the peak level is reached, so that again the blood level 
is generally near or below 10 mg. per 100 ml. within four hours after the i)cak. 



SERUM SULFAMTEON CONCENTRATION, MO /lOO ML SgHUM SULFAMTUON CONCENTRATION, MO/IOO ML 
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TIME IN HOURS 

Fig. 3. 


SUBCUTANEOUS ADMINISTRATION OF SULFAMYLON 



Fig. I, 
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On tlie wliole, blood levels obtained by the subeutaneons route are higlicr 
than those reached after oral administration of the same amount of Sulfamylon. 
In addition, the comparative uniformity of the response in dilferent individuals 
I'ceeiving tlie drug snbcutaneouslj' is striking, and direct correlation of blood 
levels attained ivith the dosage received is observed, although there is some 
degree of individual variation. This adherence of curves obtained from sub- 
cutaneous administration to a nearlj- uniform pattern, as contrasted ivith the 
marked heterogeneity of the oral administration curves, confirms the idea that 
tlie variability shown in Figs. 1 and 2 is primarily in absorption, rather than 
excretion, in different individuals. 

Upon comparison of the results of subcutaneous and oral administration it 
])ceomes evident that the subcutaneous route is indicated in children less than 
2 yeai's of age and offers a marked advantage in reproducibility in patients of 
any age. It oliviously also presents a valuable method of administration in 
jiatients wlio are nauseated or vomiting, have gastrointestinal disease, or are 
severely ill. 


NOTES ON MAINTENANCE OF THERAPEUTIC LETOLS 

It mai- be inferred from the data presented that comparatively high dosage, 
similar to that utilized in these studies, repeated at fairly frequent intervals, 
is necessar,v to maintain serum levels at or above 10 mg. per 100 ml. Since 
clinical data indicating the approximate Sulfamylon levels necessary for effective 
treatment of various bacterial diseases have not jmt been reported in the litera- 
ture, no attempt will he made at present to recommend specific dosage schedules. 

Certain additional observations are pertinent to the problem of maintaining 
therapeutic concentrations. Absorption after oral administration is variable but 
often quite adequate in patients above 2 yeai’s of age, while in infants it is verj' 
ineffective. IMore rapid attainment of a given blood level is obtained by .suh- 
besides being indiea'ted in treating infants or patients unable to take or retain 
cutaneous administration, and in general it gives more reproducible results, 
•Sulfamylon orally or absorb it well. 


TOXICITY 

All patients who received Sulfamylon hydrochloride orally and were capable 
of reporting their sjmiptoms complained of nausea and headache, appearing 
shortly after the drug wms taken. Three out of eleven subjects observed some 
dizzine.ss. and two complained of mild mental confusion and slight dissociation. 
Two of the patients were sufficientlj- nauseated to vomit their fii’st dose of the 
drug. All subjects receiving subcutaneous .Sulfamj-lon were too young to com- 
municate any untoward s}’mptoms. Close observation of all patients receiving 
the single large oral or subcutaneous doses revealed no clinical signs of toxicity. 

In view of the fact that the pll of a one per cent aqueous solution of 
Sulfamylon hydroehloi’ide is 5.5, the drug was administered subcutaneously as 
one per cent Sulfamylon hydrochloride in lactate Ringer's solution; the pH of 
this preparation was G..5. -No local imtatiou or otlier signs of reaction at the 
site of injection were observed, and no p.vrosrenie or other systemic reactions 
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occurred. A 2 per cent solutiou of SuKaraylon in lactate Ringer’s solupon is 
equally free from side effects and proAudes a more convenient volume for infusion. 

Sulfamylon hydroehloride is the salt of a strong acid and a Aveak base ; 
hence its solutions are acidic. In the ease of one patient maintained at high 
levels of Sulfamylon for Uventy-threc hours, acidosis developed. This girl, who 
was suffering from severe typhoid fever, received the following dosage of Sul- 
famylon hj'drochloride : 0.6 Gm. per kilogram of body weight orally at 9:30 
.V.M. ; 0.6 Gm. per kilogram orally at 3 :30 p.m. ; 0.55 Gm. per kilogram subcutaiie- 
ousljq as one per cent in lactate Ringer’s solution, starting at 4;50 p..m.; 0.6 Gm. 
per kilogram orally at 8 p.m., 12 midnight, 4 a.m., and 8 a.m. ; after thi.s the 
drug was discontinued because of indications of resistance of the organism to 
Sulfamylon in vitro. At 4:30 p.si. the serum Sulfamylon level was 38 mg. pen 
100 mb, and at 8 a.m. it was 111 mg. per 100 ml. Hence we may assume that 
the serum level was above 30 mg. per 100 ml. for at least sixteen hours. At 
8 A. 5 I, the serum carbon dioxide content "was found to be reduced to 29 volumes 
per cent. Upon simple discontinuance of the drug, without administration of 
additional base, acidosis was relieved spontaneously within eight hours, despite 
the massive concentration of Sulfamylon present at 8 a.m. 

Routine urinalyses and blood counts wmre carried out upon all patients 
before and after admini.stration of Sulfamylon. No abnomalities were shomi 
in either. In particular, there were absolutely no laboratory or clinical signs 
of renal damage despite the high .single doses. The patient with severe typhoid 
fever mentioned previou.sly subsequentlj’- died and came to autopsy. There were 
no sigirs of to.xic effects in the kidney, and no lesions in anj"- part of the body 
that could be attrilrated to the diug. This is espeeiallj'^ significant in view of 
(he exceedingly high concentration of Sulfamylon maintained in this patient’s 
blood. Additional emdence of the absence of renal damage was found in the 
fact that twenty-four hours after the serum level was found to be 111 mg. per 
100 ml., it had dropped to less than 2 mg. per 100 ml. 


SUMMARY 

Single doses of Sulfamylon (hydrochloride) were administered to subjects 
and the iilood levels followed at suitable intervals. Marked individual variations 
in absorption avci evident after oral administration, with absorption apparenth' 
very poor in infants, while tlic data from subcutaneous administration present 
a relatively uniform picture. Snlfam.vlon i.s evidentlv excreted rapidly, and 
eompavativciy high dosage is required to attain appreciable concentrations in 
the blood scrum. 

Immediate toxic .symptoms of headache and nausea were reported by all 
(Clients taking Sulfamylon orally, while dizzine.ss and mental confusion were 
experienced by three. No local or systemic j-eactions v-ere produced bv the sub- 
cutaneous infusion of one per cent Sulfamylon hydroehloride in lactate Ringer '.s 
so ntion. No evidence of renal damage or hematopoietic depression was found 
either m vouliiie unnal.v.ses and lilood counf.s on all patients or on post-mortem 
eMmnnation of one patient receiving very intensive Sulfamvlon therapy for 
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GENERALIZED VACCINIA 

A Study of Fifteen Cases 

Harry S. JIustard, Jr., M.D., B.vltimore, Md., and 
Philip William Hendrick, IM.D., Indianlu^olis, Ind. 

D uring the New York City smallpox outbreak of JIarch, 1947, a well-known 
radio commentator made the following statement ; During^ this period 
tliere liavc been more deaths resulting from complications of vaccination than 
there have been deaths from smallpox.” This true though very inept remark 
undoubtedly was misinterpreted by many listeners to be a condemnation of 
smallpox vaccination as a dangerous procedure. 

The more pertinent facts that might have been revealed I)y the commentator 

include : 

1. The incidence of smallpo.x in the United States has been reduced as a 
result of an improved vaccination program from an average annual rate of 
40,000 cases twenty years ago^ to an average of less than 500 cases per annum 
during the years 1942 to 1947.^ 

2. By the prompt vaccination of more than six million individuals® at the 
time of the New York outbreak, a potential smallpox epidemic was limited to a 
total of fourteen cases.'* 

3. Smallpox vaccination with fully potent vaccine, performed according to 
any one of the accepted methods, is with rare exceptions, a safe procedure. 


It is proposed that if tlie severe vaccination complications can be further 
reduced to an absolute minimum, at least one of the obstacles impeding a nation- 
wide compulsory vaccination program will have been removed. 

Our study was made with the purpose of recalling to the attention of the 
general practitioner and the ])ediatrician the severe vaccination complication 
commonly known as generalized vaccinia. It is our belief that by careful at- 
tention of the vaccinating physician to a few prophylactic measures, the inci- 
dence of this condition will be markedly decreased. 

In a recent report on certain aspects of the New York smallpox outbreak 
and subsequent mass vaccination, IMuckenfu-ss® stated that thirty-six cases of 
genei alized ^ accinia ai c knomi to have occurred. Twenty-two of the persons so 
alTccted had not themselves been vaccinated. Our series consists of fifteen of 
these thirtj-six individuals who manifested generalized vaccinial lesions These 
patients were admitted to the Willard Parker Hospital for Contagious Diseases 
in April and Hay, 1947. 


The patients with generalized vaccinia whom we observed were acutelv and 
distressingly ill. This was especially true of the infants and young children in 
whom multiple vaceiiiial lesions were superimposed upon an atopic eczema. 
‘■''"'I’lP'c clinical and laboratory studies were made on each of the fifteen 


w Vo?K’clly. f***- Contagious Di.=ea,.cv«. Departmont oC Hospitals. 
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patients, Init since to report every ease in detail would be repetitious, oul.v four 
are described. These case reports, together wdth the data in Table I and the sub- 
sequent discussion, will present the outstanding charactei’isties of generalized 
vaccinia as observed in this series. 


CASE REPORTS 

Case 1. — This vias a Xegio male infant, 3 months of age, admitted to the hospit.il 
Atay 7, 1947. The liisto:y indicated that the child had suffered from eczema of the face 
and scalp since the age of one month. 

According to the parent’s statement, the sequence of events immediately preceding 
the child’s admission to the hospital was as follows; The mother was vaccinated against 
.sniallpo.v April 14, with a resulting primary vaccinia which reached its height on April 23. 
Ten dais later the infant (who had not been vaccinated against smallpox) developed pustu- 
lar \ elides on the face. Shortly afterward similar lesions appeared on the scalp, Upper 
extremities, tninh, and legs, and four days later the infant was so ill as to nece.'sitate 
hospital care. 



Fig. 1. — Patient in Case 1. Photograph taken on the fifth day of illness. 

When tliis infant was admitted to the hospital, he was acuteb' ill and seniicomatosc. 
The temperature was 105° F., the pulse and respirations extremely rapid. Masses of con- 
fluent crusted lesions, from some of which pus oozed, were on the face. The right eyelid 
was closed by e.xtensivc involvement of that area, but there was no corneal lesion. Lesions 
on the scalp, anterior trunk, and extremities were present, though more discrete and of 
varying stages. One pustule was present on the right palm, but there was no involvement 
of the mucous membranes. The typical individual lesion was a slightly raised, flat pustule, 
5 to 7 mm. in diameter, at first'umbilicated, later crusted. 

High fever and extreme prostration continued for the first four daj-s of ho.spitah- 
/atiou, with daily elevations of temperature to 104° and 105° F. Thereafter the tempera- 
ture fell bj' lysis and remained normal after the tenth hospital day. Bj- the end of the 
first week of hospitalization (eleven days after onset) the individual skin lesions were 
desquamating and forming new crusts. The areas where lesions had previouslj- coalesced 
on the face became raw and weeping. After eleven days in the hospital the lesions on the 
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body were fairly well cleared, and tbc sWn of the face and extremities was 'assuming an 
eeJmoid character. The lesions of the right eyelid had snhsided, and the eye itself Aias 

Boutine urinalysis was negative. Admission cultures of the lesions were positive for 
Staphylococcus aureus and Bacillus proteus. Hemoglobin was 63 per cent, with a red blood 
cell count of 4 million. The white blood cell count was 13,100, with neutrophiles 56 per cent, 
lymphocytes 35 per cent, myelocytes 2 per cent, metamyelocytes 2 per cent, monocytes 2 per 
cent, eosinophUes 3 per cent. The Paul test was positive, and vaccinia virus was recovered 
on chorio allantoic culture. 

Treatment consisted of penicillin, 10,000 units given intramuscularly every three houns, 
prevention of self -traumatization by the combination of methods to be described under 
Treatment, penicillin ointment applied locally to the lesions, and hot compresses used for the 
palpebral edema. A soybean milk substitute was given, and knonm or suspected allergens were 
eliminated from the diet. 

On .subsidence of the acute illness and of the vaccinia lesions^ local treatment Mas insti- 
tuted for the underlying" eczemaj and on the thirtieth hospital day the patient M'as discharged. 
At that time the face and upper extremities were moderately scarred. Follow-up two weeks 
after discharge revealed depigmentation without pitting of the areas previously involved 
hy the vaccinia lesions. 


Case 2. — The patient was an 8-month-oid white male infant admitted to "Willard Parker 
Hospital May 16, 1947, because of high fever and a generalized pustular eruption. The 
history included typical infantile eczema with onset at the age of 3 weeks followed by alter- 
nate periods of improvement and exacerbation. 

When the infant was 6 months old the mother inquired of the family doctor concerning 


smallpox vaccination and was advised against the procedure because of the presence of in- 
fantile eczema. Consequently the patient had never been raecinated-. However, approximately 
two weeks before the admission date both parents were vaccinated and developed what appar- 
ently wore accelerated reactions. 

On examination of the infant on May 11, there were noted by the family doctor con- 
fluent vesicular lesions on the left side of the face. In the four days preceding admission 
thc.se lesions extended to involve all parts of the body e.vcept the posterior aspect of the 
trunk, the genitalia, the soles of the feet, and the right palm. 

Examination on admission to the hospital revealed a de.sperately ill male infant with a 
temperature of 103° P., and scratching the involved areas of skin with both hands and feet. 
An umhilicated pustular eruption was present, the lesions being confluent in the left cervical 
region and left cheek and discrete on the right side of the face, the anterior surface of the 
trunk, and the extremities. Three lesions were noted on the left palm. 

TIio typical discrete lesion was firm, pustular, and umbilicated, measuring about 0.5 cm. 
in diameter. Some lesions wore mounted oil an erythematous base. Not all lesions had de- 
veloped this characteristic umbilicated appearance, while others had advanced to the crusting' 
•stage. Areas of excoriation in which the skin had apparently been completely denuded by 
serutehing were pre.^ent on the arms, legs, and chest. 

There was noted a generalized lymphadenopafliy with most marked enlargement of the 
axillary and inguinal glands. The largest of these glands measured about 2 cm. in diameter. 
Skin lurpor on n^mlsslon M'us poor. 


1 lie red cell count was 4.3-1 million, and the hemoglobin was 13 Gm. or 90 per cent 
of normal. The total white count was 12,800, with 85 per cent poljanorphonuclear cells and 
Total serum protein was 5.1 Gni. per cent, of which albumin con- 
.sh uted d.J On,, per cent and globulin 1.9 Gm. per cent. The Paul test was negative. Malo- 

nal from the Ic.^ions .dmwed a type of growth chametcristic of vaccinia virus on the chorio- 
allantoic culture. 


The infant’s temperature ro.^e to 103° F. on the .second and third hospital davs. The 
evlremities became spastic, ny.«tngmus developed, and the skin turgor was onlv sliglitlv im- 

n"”,!”,’:;;:: •’» 
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A soyljean formula uas taken fairly uell hy moutli, while jjlasma was given intra- 
venously ami noinial saline was given by clysis. Aspirin and tepid sponges on uninvolvod 
surfaces were used in an attempt to control fever. Penicillin was administered intramuscu- 
larly, and penicillin ointment was applied locally. 

The infant failed to respond to treatment. Fever, spasticity, and nystagmus persisted, 
and death occurred on the fourth hospital daj’. 

Post-mortem examination revealed an extensive crusting pustular eruption involving par- 
ticularly the cheeks, forehead, arms, and legs, with a few lesions noted on the left palm, 
ilicroscopic examination of a typical skin lesion revealed a superficial flat vesicle covered with 
coagulated epithelium and filled with some cellular debris, along with polymorphonuclear 
cells and groups of cocci. Areas of mononuclear infiltration were noted in the subjacent 
corium. The brain appeared quite pale, and the meninges were slightly edematous. The 
weight of the brain was S30 Gm., and sectioning showed no significant congestion. Alicro- 
scopic examination of various parts of the brain showed mononuclear infiltration of the 
walls of numerous small veins in the white matter and also in the gray matter. The brain 
substance showed no cellular infiltration around the affected blood vessels, and there was 
no appreciable loss of myelin. Section of the lumbar cord .showed infiltration of the walls 
of several small veins in the posterior horns, posterior white column, and in the gra.v 
commissure. 

The anatomical diagnosis was: (1) generalized vaccinia, (2) chronic eczema, (3) 
encephalomyelitis without loss of m.velin.* 

Case 3. — The patient was a 9-month-old Negro male infant who was admitted to 
Willard Parker Hospital April 27, 1947, because of fever and a skin eruption of twenty- 
four hours’ duration. The infant had infantile eczema at the age of 5 months, but two 
months before admission there had been a marked improvement in this condition following 
the substitution for milk of a soybean preparation. 

Because of the eczema the infant had not been vaccinated against smallpox. How- 
ever the parents were vaccinated on April 17, nine da.vs before the onset of the patient’s 
eruption. Both parents developed primary reactions, and shortly thereafter there were 
noted what were described as pustular lesions about the lobe of the infant’s left ear. 
These lesions were quite pruritic as evidenced by the fact that they were scratched so 
vigorously as to leave a denuded area. 

By the day of admission, pustular lesions had appeared on the right shoulder and 
e.xtremities. On admission, physical examination revealed an acutely ill, lethargic child. 
The temperature was 104° F., and the pulse and respirations were correspondingly rapid. 

The skin of the face and the left ear was densely covered with umbilicated or 
crusted raised pustular lesions, some of which were coaleseent with denuded weeping 
patches. The trunk and the extremities, including the dorsum of the hands and feet, were 
involved by similar lesions, but the mucous membranes and the palms and soles were not 
involved. Portions of the skin, clear of lesions, were thickened and bore numerous super- 
ficial scratch marks. There was a generalized lyinphadenopathy with marked involvement 
of the cervical, posterior auricular, axillary, and inguinal nodes. The remainder of the 
physical examination was not significant. 

Routine urinalysis on admission revealed four-plus albumin. No casts or red cells 
were observed. The carbon dioxide combining power was 43 volumes per cent. The N-P.N- 
was 24 mg. per cent. Total serum protein was 6.4 Gm. with an A/G ratio of 1.3 to 1. The 
hemoglobin was 9 Gm., with a red blood cell count of 4 million. The white blood cell 
count was 12,000, with a normal differential. A blood culture was negative. The sero- 
logic test for syphilis was negative. Inoculation of penicillin-treated material, from the 
lesion to the chorio-allantoic membrane of embryonated eggs, showed a characteristic 

*A detallcil discussion of this case and of other cases of cncepiialitis which occurred in 
Xew York ihirinjr tlie s.ame period will be made by Dolgopol. Oreenbergr. and .Vrnoff at a 
later date. 
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growth of the vaccinia virus. The Paul te.>=t was un.sati.«factor.y. Bone marrow .studic.s 
ncrforraed on material obtained from sternal puncture were within normal limits. 

For seven days after admission there were diurnal rises of temperature ranging 
between 103 8° and 105.-1° P. The temperature returned to normal on the tenth hospita. 
day, but there were subsequent elevations to 102° and 105° F. on the .sixteenth and twenty- 

seventh hospital days, respectively. . 

The lesions appeared in successive crops over the body, with pustular, weeping, an( 
crusted lesions often all present in close proximity. Pustule.s appearing subsequent to the 
first crop were observed to mature more rapidly than the initial le.sions. With the return 
of the temperature to normal, on the tenth hospital day, the lesions began to subside and 
form innocuous-appearing crusts. By the eighteenth hospital day, there was generalized 
desquamation of the crusts, leaving a severe pruritic eczema. The albuminuria gradually 
.subsided and was no longer observed after one month. Treatment consisted of parenteral 
and local penicillin, re.straints, and a soybean milk formula. Benadryl failed to give any 
observable alleviation of itching in this case. 

The infant was discharged on the forty -second hospital dav, with recommendations 
for further treatment of the eczema at a dermatology clinic. The degree of -scarring of 
' the face on discharge was difficult to evaluate because of the eczema which persisted. . 


C.ifiE -1. — This patient uas a 2.8-month-old white male infant admitted to the hospital 
.Vpril 27, 19-47, following vaccination in the left deltoid region on April 17. There was a 
history of severe and peisistent atopic eczema present since early infancy. Benadryl had 
been used with some temporary improvement of the eczema. Known allergens included 
citrus fruit.s, egg, wheat, and chocolate. The only other pertinent fact obtained from the 
historj- was a sensitivity of the father to pollens and dusts. 

Three days following vaccination there developed marked pruritis in the left deltoid 
region, which was scratched vigorously by the patient. Small red papular lesions ap- 
peared about the vaccination site, and seven days after vaccination the eruption spread 
to involve the posterior cervical- region. At this stage the child appeared acutely ill, 
became restless and irritable, and the family doctor administered a -sedative along with 
local antipruritics. Further extension of the lesions followed with involvement of all body 
surfaces except the palms, soles, and mucous membranes. 

Physical examination on admission revealed an acutely ill, though well-nourished 
and well-developed 2S-montli-old boy with a temperature of 103° F. Firm pustular um- 
bilicaled lesions with an erythematous base were noted on the face, neck, trunk, and 
extremities. Tlie majority of the le‘-ioiis were umbilicated or weeping, while some were 
crusted. A few lesion.s, though pustular in character, appeared to be topped by small vesicles. 
The conjunctiv.-ic tind plmiyux were injected, and there wa.-^ a mucopurulent dischnrge fiom 
tliC c.vcs and nose. Tlie <-ervical and left axillary glands were enlarged. 


lioutine urinal.vsis showed a trace of albumin and occasional pus cells. The white 
blood cell count was 11,(100 with 50 per cent polymorphonuclears, 46 per cent lymphocytes, 
2 per cent eosinophile.s, and 2 per cent metamyelocytes. The characteristic vaccinia viru.s 
growth was obtained upon inoculation of material from the lesions on the special chorio- 
allantoic culture medium. The Paul test was unsati.sfactory. E.xamination of the sternal 
marrow revealed no abnormalities.* The Kline test was positive. 

The most marked involvement as noted on the .second hospita] dav was of the arms 
the snprt, scapular and posterior cervical regions, and the popliteal fossae. A few lesions 
were abo noted on the eyelids. At tins time the eruption was definitelv poh-morphons 
some k-smns were deep-seated, erythematou.s papules, some were weeping, umbilicated 

Treatment oonsistod of the «sc of ponicillin intrarnnscularlv and locallv, sedation 
•nnl .,sp.r,n ns an antip.vretu-. Itostraint constituted a major proble.n in this e-.ise The 
e^t.on of methods found to be most efficacious b described in detail under Tr.a„nrnL 


‘P-me nvirroM studies |n 
M Ulirtl P.irk‘T Hn*>i)llal luiiicf' 
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WCTO perfornK'd by 


Dr. Thoma.s Louis Rider of the 
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Kepponse to therapy «as satisfactory, the temperature remaining normal after the 
ninth liospital day, and flie patient nas discharged on the fourteenth day of hospitalization. 

Follow-up examination three weeks after discharge revealed erythematous scaly areas 
where the vaccinia lesions had been located. Ifo pitting was observed. 



Figr. 2. — Patient in Ca.se 6. Pliotograpli taken three days aftei admis.sion. Note diffeient stages 

of lesions on cheek and forehead. 

DIAGNOSIS 

Incidence . — One seldom sees a series of cases of generalized vaccinia unless 
a large number of pei’sons have been vaccinated against smallpox. There is, 
however, some indication that virus of unusual potency may be a factor in pro- 
ducing this condition. The most recent report on generalized vaccinia is from 
Clark and his associates." They estimate an incidence of one case of generalized 
vaccinia to 13,390 vaccinations. Boss," on the basis of data accumulated by a 
number of European authors, suggests the incidence as being one in twenty 
to forty thousand cases of routine vaccination. It is quite likely, however, 
that this condition is not as rare as statistics would indicate, as mild attacks 
probabh' seldom come under medical observation and even when they do arc 
seldom reported. The statistical frequency of generalized vaccinia ma.v well be 
decreased, too, by the fact that an occasional ease is undoubtedb' misdiagnosed 
as variola, impetigo, or seeondaril}’^ infected varicella. 

In the New York experience, with an estimated six million vaccinations, 
only thirty-six cases of generalized vaccinia came to light. But inasmuch as 
twenty-two of these patients had not themselves been vaccinated, and because 
most patients with generalized vaccinia manifest an underlying chronic derma- 
tosis, it would appear not entirely safe to establish an incidence rate by utilizing 
only discovered cases of generalized vaccinia as the numerator and the numbei' 
of persons vaccinated against smallpox as the denominator. Attack rates of 
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generalized vaccinia appear to depend more upon exposure of persons lyitli 
eczema to vaccine vims tlian upon the number of persons vaccinated, and it i. 
not practicable to obtain data of this sort. The fifteen patients whom we studied 
constitute too small a number to jdeld any data as to incidence of generalized 
vaccinia by age, sex, or race. Eleven of the patients were Negro, as against four 
white patients, while the ratio in New York City of white persons to Negioes is 
about fourteen to one. However the comparative number of white and Negro 
eczema patients exposed to vaccine vims is not Imown. Probably, too, economic^ 
circumstances brought a greater proportion of Negro than ivhite patients to the 
Willard Parker Hospital. There were eleven males and four females, and ages 
ranged from 13 months to 64 years, rvith a majority of the cases in infants. (See 
Table I.) It is suggestive, however, that the predominance of males and infants 
is similar to the distribution of atopic eczema in the general population. 

Eight of the fifteen patients had not themselves been vaccinated against 
smallpox, but the unvaccinated group had been exposed to recently vaccinated 
members of their respective families. In less than half of this group was there 
histor}’' of direct contact noth the vaccination area of another individual. 

It is believed that generalized vaccinia does occur more frequently in in- 
dividuals exhibiting a primary vaccination reaction. All vaccinated individuals 
in our series had been vaccinated for the first time. 

Period of Incubation . — All information upon which the period of incubation 
of generalized vaccinia might be calculated was obtained from parents and there- 
fore may not be relied upon with confidence. In seven of our patients vaccinated 
conventionally, the time from date of the vaccination to the manifestation of the 
first evidence of multiple vaccinia lesions ranged from one to seven days with a 
mean of 4.5 days. In the series as a whole, including patients for whom data 
were obviously unreliable, the range was from one to twenty daj's, iHth a mean 
of eleven da 3 \s and a median of nine daj's. Perhaps in cases where the patient 
was not himself vaccinated, it would be more nearl.v exact to date exposure as of 
the daj’’ that vaccination in the source contact reached pustular stage rather 
than as of the date vaccination was performed. Other observers estimate the 
incubation period as seven to ten daj’s. In this conneetion, it is to be noted that 
lesions arising after the first crop tend to mature more quickly than do the 
original lesions. 


Contrihxdinrf Pnc/or.'i.— Eleven of our patients gave a histoiy of infantile 
atopic eczema. One patient receiving antisyphilitic therapy had an arsenical 
deimatitis. Two othci's had concurrent dermatoses, eczemoid in character but 
not specifically classified, while in the last patient the vaccinia was superim- 
l)oscd on varicella. Nimpfer' reported four cases of generalized vaccinia lesions 
in patients sulTcring from burns, thus adding another group highly susceptible 
to vaccinia ymis. Parent bet icalH, it is intere.sting here to note that several 
nuu red patients with varicella were vaccinated against smallpox, in the usual 
manner, at Y illard Parker Hospital, and so far as is known onlv one developed 
nenerabzed vaccinia lesions. 

Clinical diagnosis of generalized vaccinia lesions was usu- 
an> made without difliculty. All case histories included some concurrent skdn 



THK JOURXAL OK PEOIATI5IC.S 


28S 

disease, a reeent smallpox vaccination either in tlie patient or his close contacts, 
and a negative history for exposure to variola. The presence of multiple, 
pustular umhilieated lesions, asymmetrically distributed, associated M’ith pruri- 
lis, toxicity, and fever, completed prerequisites for clinical diagnosis. Suhse- 
quent immune reaction to smallpox vaccination in children never before vacci- 
nated may also be con.sidered significant. 

Laboratory tests, wliile most useful in the hands of experienced technicians, 
are not u.sually available, and the final diagnosis in most eases must rest tipon 
the clinical findings. The diagnostic methods of choice are the Paul test, the 
complement fixation test, and the neutralization test. A fourth method as de- 
vclo])ed by IIirst“ consists in identification by growth characteristics on the 
chorio-allantoie membrane of eggs. The vims of smallpox, obtained from per- 
sons with active cases of the di.sea.se who were in the hospital at the time, pro- 
duced a giowth pattei'ii which was easily differentiated from that of the vaccinia 
virus. 

.V modification of the Paul test in this series was helpful, although in five 
cases there were negative or unsatisfactory results. The modified Paul test was 
performed by inoculating a rabbit's coimea with the crusted material from a 
vaccinia lesion. Upon the development of a definite gross keratitis, sections of 
the tissue were examined mieiuseopically for Guarnieri bodies. Complete bone 
marrow studies on five patients in this series failed to reveal any characteristic 
abnormalities. 

Differential Diaejnosis . — In the differential diag’nosis, one inust consider 
impetigo, variola, erythema multiforme bullosa, postvaccinal urticarial reactions, 
and multiple vaccination (complications of vaccination which we observed). 
Other diseases that may be confused with generalized vaccinia include herpes 
zoster and ini.stular syphilis. 

In impetigo, the lesions are seldom umbilicated and fever is not a usual 
accompaniment. Variola may occur within the fii’st five to six days after a vac- 
cination, and diagnosis in most cases must rest upon history and clinical mani- 
festations. There was seldom a history of prodromata in the patients with gen- 
eralized vaccinia whom we observed, while the eruption of variola is eharaeter- 
istically preceded by headache, backache, and malaise. The early lesions of a 
generalized vaccinial infection are full-blown umbilicated vesicles, while those of 
variola are firm, salmon-pink nodules, which only later develop frank vesicula- 
tion. We observed no eases of generalized vaccinia lesions on the mucous mem- 
branes, a typical site for variola lesions. Continuation of fever after the appear- 
ance of the ei'uption occurs regulazdy in generalized vaccinia though not in 
variola. Erythema multifoi-me bullosa and urtiearia-like lesions may occur fol- 
lowing vaccination, but these conditions are not easily confused zvith generalized 
vaccinia. ^lultiple z'accination is characterized by autoinoeulation of only one 
or tzvo lesions, usually on the face or hands. Herpes zoster typically follows a 
nerve trunk and is veiw painful, thus enabling differentiation from vaccinial 
lesions, zvhich have no predilection for nerve trunks and appear to cause only a 
pruritis. Pustular szqjhilis can u-sually be definitely diagnosed by histojy and 
serologic tests. 
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Course of ihe 


Disease . — The onset, as incntionecl previously, was not accom- 


panied by the rather severe prodromata characteristic of variola. The first 
manifestation, in most eases, was the appearance of multiple le.sions, either about 
the vaccination site or elsewhere, folloAved by fever, prostration, and legiona 
lymphadenopathy. The course was, in most eases, remarkably rajiid, especially 
in those who contracted the virus from the vaccination of close contacts. The 
two fatalities observed in the series occurred in infants who had never been 
vaccinated. 

In most cases there was a rapid spread and progression of the lesions on 
the second day of illness. The temperature frequently reached 105° F., and 
]n'Ostration was severe at this time. From the second to the seventh days of the 
illness, successive crops of lesions erupted over different areas of the body. 
There was a definite affinity for cezematoid tissue, but skin which had previously 
appeared healthy was involved also to a lesser extent. In only four instances 
were there lesions on the palms and soles, and in none of the cases were lesions 
present on the mucous membranes. The temperature of the less severely affected 
patients usually had subsided to normal by the fifth or sixth day of illness. In 
some of the more critically ill patients the temperature persisted as high as 
104-° P. until the eighth or tenth day. Toxicity ran closely parallel to the fever 
in its severitvh With the fall in temperature, the appetite increased and the 
patient appeared to be in far'hetter spirits. 

The lesions, in the early stages, were umbilicated pustules. These frequently 
coalesced to form a mat of pustules, which soon broke down to leave a denuded, 
weeping area. This was frequently noted over the more severely affected eczema- 
toid areas. The individual lesion was, on the average, from 6 to 10 mm. in 
diameter. In the isolated lesion a mild erythematous areola could be seen, but 
this was not comparable to that seen in the usual solitaiw reaction follouang 
intentional vaccination. 


The umbilicated pustular form persisted for six to twelve days, when the 
lesion became rather heavily crusted and slightly larger than the original. This 
stage lasted for a variable period, desquamating and leaving an atrophic pale 
]nTik macule of corresponding size. Eczematoid tissue, where there was a con- 
fiucnce of the lesions, tended to be scarred, while the individual lesion left a 
barely perceptible blemish. Follow-up of vaccinia eases occurring in Negro 
patients showed considerable loss of pigment in the more severely involved areas. 

DissemimUon of rtras.— Ellis’'’ felt that the cutaneous distribution in 
eczema vaccinatum was due to hematogenous spread. Tedder” believes that true 
generalized vaccinia is “a disturbance (following ’vaccination) of the balance 
between virus and the virucidal substances which it calls' forth in a person 
having an intact healthy skin, so that the virus which is disseminated hema- 
togenously l)ceomcs active in the skin, producing a generalized vesicopustular 
eruption, lesions on llie mucosa and general symptoms.” He adds: “Eczema 
vaecinatum in most instances represents inoculation even when the eruption is 
widely sju-cad over the body. " ‘ 


It IS now generally accepted that in an uncomplicated .smallpox vaccinatio 
tlie virus IS disseminated throughout the body by the circulation (Gins.^ 
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Pasclien/" Jiibb,” Leake,’" and others). Tims one must assume that in gener- 
alized vaccinia, whether or not contributed to by an underljdng eczema, there is 
a Iicmatogenous dissemination of the virus throughout the body. If, in atopic 
eczema, tlie multiple lesions arise by hematogenous spread, then it must be pre- 
supposed that the portions of the sldn affected by eczema are areas of lowered 
resistance to blood stream implantation of the virus. Against this hj'pothesis is 
the fact that wlien multiple vaecinial lesions occur in those persons themselves 
vaccinated, they tend to appear first, but not invariably, as a satellite crop 
around the vaccination and later appear in eczemoid areas. Hematogenous 
spread of tlie vaccinia virus results in the presence of the viras in the nose and 
tliroat secretions of individuals vaccinated four to five daj^s previouslj'. This 
probalily accounts for the eases of genei’alized vaccinia in those who are unvac- 
cinated and liave not had Imown direct contact nnth the vaccination area of 
another individual. 

Clark, “ in commenting upon three eases in the Edinburgh series, which three 
lie designated as “heterogenous vaccinia,” states that “the cases had certain 
features in common — (a) the eJiildren were all under 5 yearn of age, (b) none 
of them had ever been vaccinated, (c) all were having ointment inuncted for 
concurrent skin disorders, and (d) other niembers of the household were having 
vaecinial reactions dressed.” Subsequently, in these three patients, vaecinial 
lesions appeared in the areas inuncted. 

Treatment . — Our experience with generalized vaccinia lesions leads us to 
suggest the following treatment : 

1. Tlie suppression and prevention of secondary infection by the use of 
liarenlcral penicillin and saline compresses or penicillin ointment locally as in- 
dicated. 

2. The prevention of further allergic reactions by remomng from the diet 
the usual allergenic foods, including milk, orange juice, chocolate, wheat, and 
egg. 

3. The prevention of further autoinoculation through restraint of infants 
from scratching. This was best accomplished liy the following combination of 
methods: (a) The patient was placed in such a position as to minimize friction 
between the bed and the most extensively involved area, (b) Elbow splints were 
apiilied. (c) Fingernails and toenails were clipped short, and the hands were 
covered with white cotton stockings, (d) The involved areas were further pro- 
tected by the application of protective dressings with penicillin ointment, (e) 
An eczema jacket may be used, but it is believed that no effort should be made 
toward body immobilization because of the danger of hypostatic pneumonia or 
respiratory obstruction from aspii’ated vomitus. 

4. The maintenance of adequate hydration and of the proper balance of the 
body electrolytes was of course important, paiticularly in the infants vdth e.xten- 
sivc involvement. 

XOMENCLATURK AND CLASSIFICATION 

Cases of generalized vaecinial lesions have received a number of different 
designations, and as a result the multiplicity of synonj-ms is confusing. Eon- 
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diese« lists the followinp- ; Kaposi’s varicellifonn emption, pustulosis vaccim- 
formis aeuta (Freund), eczema vaccinatum, pustulosis acuta vayioMormis 
(Juliusberg),. postvaccinial eruption, generalized vaccinia (Venturi), eczema 
varicellatum (or variolatum), and eczema hcrpetiforme. Ronchese, himself, used 
the term dermatitis vaccinia. Because many of these terms were employe at a 
time when there was little knowledge of bacteriology and no knowledge of 
viruse.s, description rather than etiology was the primary consideration. Foi 
this reason, it cannot he said that the individual lesions in each case, described 
by these various titles, contained the virus of imccinia or that they were pro- 
dueed by only one etiological agent. 

In recent smars, the confusing nomenclature has been partially clarified by 
the elimination of several synonymous terms, but enough are still in common 
usage to create misunderstanding. \Yliile others are occasionally employed, the 
three designations generally aceepted for the presence of multiple lesions of 
vaccinia are; Kaposi’s varicelliform eruption, eczema vaccinatum, and gener- 
alized vaccinia. 

The first of these, Kaposi’s varicelliform eruption, is a descriptive term 
which has been applied to any eruption resembling varicella (or vaccinia) when 
it occurs on an eczematous child. The etiology has been ascribed to a host of 
organisms, including the streptococcus, the virus of herpes simplex, and the 
virus of vaccinia. Kaposi himself appears to have felt that the causative agent 
might he a fungus. 

The inclusion of manifestations of several distinct and separate organisms 
under one diagnosis was probably justified in 1S87 when Kaposi described his 
“alarming complication of eczema.” But although the lesions of the herpes 
i’iru.s, the streptococcus, and vaccinia on or in the skin of an eczematous infant 
may exhibit superficial similarity, it must be remembered that each of these 
infecting agents produces different systemic and local reactions, so that under 
file Kaposi designation any one of at least three pathologic conditions might be 
invoh^ed. Tlie significance and preciseness of such a term as “Kaposi’s i^aricelli- 
form eruption” is open to question. There is some logical objection, too. to 
utilization of the word “varicellifom” in a condition that is not varicella or 
any modification of it, but is, in fact, vaccinia. Such a designation is not only 
confusing from the standpoint of etiological understanding, but is misleading 
even as a descriptive term. 

In the ciicumstances, and for the sake of clarity, it would seem appropriate 
to consider etiology rather than giuss appearance as a basis for nomenclature in 
this instance, and when the virus of %-aecinia is present, to use the term “gener- 
alized v.necinia.” 


A second cause of confusion in terminology seems to have arisen from the 
assumption that in those case.s where multiple lesions of vaccinia appear unon a 
healthy skm. llic sin-cad was hematogenous from the initial lesion of vaccinia'; and 
that when snniW multiple vaecinial lesions occur in a person with eczema 
(Ml othci the initial lesion of vaccinia was caused purposely or accidentally) the 
spread was by a .scric.s of individual surface implantations. Apparently some oh- 
sci\ci-s hn%c tended to base tormmolo-n- upon this assumed pathogeiiesis and 
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would thus limit use of the teim "generalized vaccinia” to the appeal ance, of 
multiple lesions of vaccinia on a skin healthy and intact other than for the mitiai 
vaecinial lesion, and to designate as eczema vaccinatum only those cases m which 
multiple lesions appear on an individual with eczema. But even if the mode of 
dissemination constituted a sound base for nosologi’, it has not been demonstrated 
that multiple vaecinial lesions in a healtlij* skin arise only through hematogenous 
spread or that those on an eczemoid base are never similarly spread. Actually, 
of course, the virus of vaccinia lias repeatedly been .shown to be present in tbe 
blood stream, and once the virus is introduced, either purposely or accidentally 
in a child with eczema or vitli a healthy skin, the spread could be either hema- 
togenous or by external autoinoculation. Regardless of the manner of spread 
of the virus, multiple lesions of vaccinia in persons with eczema and in those 
without differ only from the standpoint of susceptibility of the skin : In both 
instances, generalized vaccinia is present. Even though the underlying eczema 
may predispose to generalization of vaccinia, eczema and vaccination are sepa- 
rate conditions, and it would not seem justifiable to employ a designation such 
as eczema vaccinatum, which would suggest that together they constitute a third 


entity. 

In view of these various considerations, generalized vaccinia is perhaps the 
generic term of choice, whether or not the condition is complicated by eczema. 


COXCLU.SIOXS 


1. Fifteen cases of generalized vaccinia are reported with recommendation 
for treatment. 

2. Patients with eczema and burns should not be vaccinated, nor should 
they remain in the same household with those recently vaccinated. 

3 Postvaccination complications in atopic eczema strongly suggest the 
advisability of vaccination during the first few months of life before the onset 
of most allergic skin conditions and before the aceprisition by the infant of 
‘‘sciatchability.” 

4. It is important that every indir'idual being vaccinated against smallpox 
be fiucstioncd concerning active eczematous conditions in himself or in membei-s 
of his household. In the presence of the fii-st condition the vaccination .should 
he postponed until .subsidence of the eczema. In the presence of eczema in a 
mcml)er of the household, the vaccinated individual should live apart from the 
eczematous individual until completion of the vaeeination i-eaetion. 

T). “Kaposi's varicelliform ei-uption'’ should be regarded only as a descrip- 
tivc tenn and not as a clinical entity. The term should not be emploved when 
etiology has been established. Generalized vaccinia is the tei-m of choice 
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A CASE HISTORY OP BREAST FEEDING SUCCESSFULLY 
ESTABLISHED DURING THE THIRD POST-PARTUM 
\YEBK ON A SELF-REGULATING FEEDING 
PROGRAM 

FuAXCES P. SlMSARIAX, M.A., AND FLORENCE' l^llALE, JLA.'' 

Washington, D. C. 

F ew questions are of more practical or theoretical importance for the phys- 
ical and psychological Avelfare of the mother and her newborn baby than the 
question of breast feeding. Yet, despite the importance of the question, 
scientific information concerning the prognosis for successful breast feeding is 
' meager, although many theories concerning the reasons for the low incidence of 
successful breast feednrg in our society have been advanced. Because of our 
meager information regarding the prognosis for breast feeding, the following 
case of tlie successful establishment of breast feeding after the fifteenth post- 
partum day is worthy of study. Before turning to a discussion of the case, a 
brief review of some of the available research is indicated. 

REVIEW OF RESEARCH 

itiead’ lias reported that among the Mnndngumor of New Guinea some 
adopth’c mothers who have never borne infants or who have not suckled a child 
for many years can develop a secretion of breast milk under the stimulating 
effect of a child’s .sucking combined Avitb drinking large quantities of cocoa- 
nut milk. Stewart and Pratt- in a study of 900 .successive cases of breast feed- 
ing found that no ease of deficient lactation increased to full breast nursing 
liy the tenth postpartum day. They have, however, presented data which 
suggest that the suckling stimulus may account for the higher incidence of 
full breast nursing among primiparas rvbo place their babies early on both 
breasts.’ Sclyc'* has demonstrated the important role of the suckling stimulus 
in llu; lactation of normal animals. 

FEEDING HISTORY OP CHILD JI 

Earhj Feeding Hisiorg.—ChM M, a normal infant weighing 8 pounds, 1 
ounce, was delivered by cesarean .section. Although the mother rvas eager to 
hi ca.st feed her infant, her condition following deliA’ery made it impossible to 
initiate breast feedings until the fifth post-partum day. Prom the fifth through 
the fifteentli day of the infant’s life he Avas offered breast feedings five and 
Inter six times daily in accordance Avith nsnal hospital practice. L addition 
he received supplementary feedings. During this hospital period, the infant 
never received more than one onnee of breast milk at any feeding. His nurs- 
ings at the breast lacked vigor and he often fell asleep early in°the nursing 
jicriod. 


•MoUkw of OiF Infunl. 
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Iiiitiaiion of Self-Bcguhiihuj Scliecliilecl feedings Avere aban- 

doned on the fifteenth day Avheu the mother and baby returned from tiie hos- 
pital. Detailed feeding records Avere eommeneed on the sixteenth day of the 
infant’s life, the first full day of self-regulating feedings. During this early 
period at home supplementary bottle feedings Avere given immediately folloAv- 
ing the breast feeding and an effort Avas made to keep the feedings as small as 
possible Avith the aim of having the infant sufficiently hungry to nurse vigor- 
ously at the breast. The program A\’as undertaken under the guidance of a 
pediatrician and AA’ith the aid of a pediatric nurse. As the infant became 
launched upon this program the mother .soon obseimed marked differences in 
the nursing behaAdor. The infant nursed at the breast more Augorously and 
for longer periods, some of the nursings lasting for one-half hour or longer. 

Feeding History During the First Week of Self-Ttegulating Feedings . — 
Chart 1 plots the feeding history during this first Aveek of self-regnilating feed- 
ings, fi’om the sixteenth through the tAventy-seeond days of life, and shoAVS the 
approximate amounts of intake of breast and bottle milk. The total intake 
of 8% oz. of breast milk on the .sixteenth day of life Avith an intake of only 
% oz. at three of the feedings confirms the hospital feeding history of an al- 
most negligible amount of breast milk intake. As Chart 1 shoAVS, the total'daily 
intake of breast milk increased during this Aveck to 17^/2 oz. in eight feedings 
during the tAventy-second daj' of life. This increase in breast milk intake Avas 
aecomiianied by a decrease in the amount of formula milk taken. On the 
sixteenth day the infant took a .total of oz. of formula milk, but on the 
tAventy-second day he took only li/4 oz. During this Aveek, as the chart sIioavs, 
llie infant gained 51/2 oz. He took a total of fifty-two feedings, a number 
considerably in exce.ss of the six daily feedings that had been planned for him 
during the hospital period. 

Feeding History from the Twenty-third Through the Fifty-eighth Day of 
1 /ifc . — Chart 2 shows the number of daily feedings from the sixteenth through 
the fifty-eighth day of life, the amount of intake of breast or formula milk and 
the amount of Aveight gain. PolloAving the tAventy-second day, the mother 
maintained a supply of bi-ea.st milk adequate, or nearly adequate, to meet the 
infant’s apparent needs. One or very occasionally two complementary bottle 
feedings Avere given each day commeiieiiig Avith the tAventy-sixth day of life. 
These complementary feedings Avere often given in lieu of the early morning 
breast feeding in order that the mother might have a longer uninterrupted 
sleep. Occasional su])j)]emenlary bottle feedings Avere giA'en. During the Aveek 
from the forty-fourth to the fifty-first day of life the mother secreted on the 
avci-age about 221/2 oz. of breast milk each day. Thus breast feeding had been 
sneecssfully established. 


t^pontaarous Schcdu1ing.~ChM It, like other self-regulating infants aa-Iio 
have been studied spontaneously, reduced the number of his dailv feedin-s 
but It AS notable that it Avas not until the eighth week of life that he took as few 
as tlnrly-s.x feedings during the Aveek. Also like other self-regulating infants 
Avhosc I ceding histones have been recorded, he .shoAA-cd a marked teudenev to 
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take his longest sleep after his late afternoon feeding or occasionally even after 
a midafternoon feeding. On his forty-third day of life he slept from 6:30 
p.Ji. until 1 :00 A.M. On four days during the following two-week period he 
slept for intervals of approximately ten hours, commencing these sleeping 
periods about 6 to 7 p.ji. On his fifty-eighth day of life he slept from 2 :00 p.m. 
to 1 :00 A.Ji. 

ot kife. iiiiiSfisn D) 3Ti} Ja 3/ :}ji3 3i> yjUT 3y3'j‘/o ^ y; 

Wcijvt y-i -'lii-til-sii-nii-- - -f-t -/«- 

77/«774????S'777fc?4J-:(f776777?67i,fc^^£.rr7^.ri-// 



COMPARISON WITH OTHER SELF-REGULATION INFANTS 

Child hl’s feeding picture is so similar in certain asiiects to the feeding 
jiieture in the ease of the two infant.s studied by Siinsarian and lileLendon' 
that comparisons seem appropriate. All three infants took more than fifty 
feedings during a week in tlie early weeks of self-regulating feedings and as 
manj' as ten and eleven daily feedings on some days during the earh- iieriod of 
adjustment. All three protraeted their nursings for thirty minutes or longer 
at some feedings, paidieularly during the early period. This tendency to pro- 
tract some nursings M’as also observed in twin infants studied by Traiuham et 
al." However, these latter infants took few feedings, never more than thirt.v- 
five feedings during a single week. Unquestionabh* as more and more childi’en 
on self-regulating schedules are studied we will gain new insights into some 
of the ways in which different parental handling as well as other factors may 
affect the feeding picture. 
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SUJIMARY AND EVALUATION 

Tlie mother’s intense desire to nurse her infant is attested to bj" iier eagei’- 
ness to continue nursing even in the face of what appeared to be an unfavor- 
able prognosis at the time when mother and baby left the hospital. The mother 
derived such pleasure from nursing the infant that she felt more than amply 
rewarded for the. unusual efforts which she had made. 

A mother who produced onlj’^ a negligible amount of breast milk for her 
infant during the fifteen days of hospitalization was able to produce a suppl}" 
of breast milk adequate, or nearly adequate, to meet her infant’s needs during 
the first week at home when the infant was placed on a self -regulating schedule. 
Tlie infant took a total of fifty-two feedings during this week increasing the 
dai) 3 ^ amount of breast milk taken from 3% oz. 'on the sixteenth day to 17% 
oz. on the twent 3 "-second da 3 -. Similarities to other case histories of self- 
regulating feeding have been noted. 
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PERTUSSIS IN INFANCY 

Nicholas D. Rizzo, M.D. 

Boston, jMass. 

W HOOPINC coufili is no doubt tlie most devastating acute infectious disease 
of infancy, exacting its heaviest toll particularly during the first year of 
life. When the current incidence and mortality are viewed historically, it may 
appear that whooping cough has become a mild disease, but the fact still remains 
that it poses one of the severest hazards to the life of the infant. Sauer' and 
Uapin^ have repeatedly written that pertussis is an extremely serious disease 
during infancy. Davis and CarrolP have reeentl.v studied the mortality from 
whooping cough in Texas. In 1943 there were one-third more deaths attributable 
to whooping cough than to diphtheria, measles, and scarlet fever combined for 
all age groups. In children under the age of one year, whooping cough caused 
nearly seven times as many deaths as the other three diseases combined. 

CLINICAL MATERIAL 

The present study is an analysis of 137 patients under the age of 2 years 
admitted to The Infants’ and Children’s Hospitals in Boston between 1931 and 
lOIf) with a diagnosis of whooping cough. Of this group, forty-five were treated 
with pertussis hyperimmune .serum,* or a globulin concentrate derived from 
hyperimmune human serumt after admission to tlie hospital. Since pcrtu.s.sis 
hyperimmune serum was not u.sed at The Infants’ and Children's Hospitals prior 
to January, 1941. patients admitted before that date are included as a back- 
ground for comimi'ison with the serum-treated group. A subsequent follow-uji 
study is planned in order to observe the long-term effects of this disease when 
it occurs in the fir.st two years of life. No evaluation of serum therapy is possible 
unless the two groups are coinjiarablc as regards the severity of the disease 
before institution of specific therapy. 

In order to compare the severity of disease in the .serum-treated grouj) with 
that in the group not receiving senim we have listed in Tables I through 1 11 
certain statistical findings applicable to both groups of patients. In these tables 
the group receiving serum after admi.ssion is called Group A, and the one which 
did not receive serum is Group B. 

1. Af/c and Sct . — The age and .sex distributions of the patients studied, 
divided into two groujis according to whether seiuin was used in treatmejit, 
arc prc.sented in Table I. 

xVccording to Talile I the avciage age of the patients in Group A was two 
and one-half months younger than that of the patients in Group B. Tlierc was 

P'roni Tho Infants* ami CliiMren's Hospitals, Boston. 

•Distributed by the Serum Hxchanfce, Philndelphifi Children’s Hospital. 
tConcontrated human hyperimmune piTtiissi.s clobulin (HypertussLs) was prepared and 
kimlly .supplied by the Cutter laboratories of Berkeley, Calif. 

3110 
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Table 1. Ale a\i> Sex Di.stkib' tion 


AGE IK MONTHS 
22 2-1 
19-21 
lOlS 
1 : 1 15 

in 12 

7 9 

i r, 

1- 

Totals 


BOYS 

0 “ 

0 

0 

1 

1 

6 

7 

10 


Total Xumber 
At erage Aj;c 


groep a 

I 01KI.S 

0 
1 
0 
1 

3 

•> 

•t 

2 

10 

20 

45 

5.9 montlis 


CROUP B 


BOYS 


2 

3 

2 

3 

9 

3 

n 


girls 

1 

2 

3 

5 

5 

6 
17 
15 


3S 51 

92 

8.5 moiitlis 


110 attempt to select eases. All critically ill patients admitted after hyperimmune 
scrum became available received this therapeutic agent. 

2. Duraiion of Dimise Prior to //ospiftd Admission.— In estimating the 
Icugtlv ot time during which the disease ivas present prior to hospital entry, the 
onset of cough was taken as the beginning of the disease, since this sign is moie 
reliable than such signs as malaise, irritability, restlessness, or coryza. In Table 
II there is presented a distribution of the intervals during which coughing ivas 
present before hospital admission. 


Table II. Deration of Disease Beiore Hospital Admission 


PA^ h 

1 OROL'P A 

1 GROUP B 

60 69 

0 

1 

.50 59 

0 

0 

40 49 

0 

2 

30 39 

1 

5 

20 29 

s 

23 

10 19 

20 

28 

0 9 

16 

33 


Total 45 

92 


.\^era(;c 13.7 tlaj'- 

10.2 claj<; 

As a lule, jiatieiits nerc not leferred to the hospital unless more alarming 
signs nnd symptoms than coughing ivere present. It vas usually these additional 

signs and symptoms 

Avhich Mere responsible for the eventual admission of the 

])iitient. 



3. .S'lf/iis nnd .S'i/m;doms.— In Table III thcic arc listed the signs and siTiip- 
toms jiiesent in the imtients at the time of hospital admission. 

I'lic cough of pertussis differs from other eoug 

:hs observed in infanev ehieflv 

because of its paroxysmal nature, each coughing outbui-st initiating in trigger 

Tmiii in. Kliqiinci oi Signs .\Nii Symimoms on Admission 


GI.OI P I 

or.our B 

SK.Ns \ND '^^Ml■TO\I‘. 

1 NEMBH. 1 PU. CFNT 

NUMBU*. [ PER CENT 


A iitml my 
A\lioo]t 
Eiinri'xn 


fjil'.llilc 


.'•.I 

:;o 

]•; 

in 


70 
07 
20 
o -» 


92 

no 

•ii 

•!0 

10 

17 


100 


17 

IS 
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fashion a series of coughing reflexes of progressive intensity. In th.e absence 
of paroxj'smal coughing, observed in every patient studied, tlie clinical diagnosis 
of pertussis cannot be made safely. 

Next in frequency vas vomiting, observed in 70 per cent of the patients 
and occuri'ing at the end of, or in the midst of, a coughing pai’ox.ysm and not 
usually present as a sign independent of the eougli. Anorexia did not seem to 
accompany \'oiniting, and as can be seen from Table III, it occurred rather 
infrequently. 

Cyanosis occurred with distressing frequency, particularly among tiic 
younger patients. The inspii'atory crow, termed the "whoop,’’ was present in 
only about one-third of the patients. 

Convulsive episodes, which could not be attributed to other causes, occurred 
more frequently in the patients of Group A. Both clonic and tonic movements 
were observed, rolling back of the ej'es, staring, and apparent loss of eonscious- 
ne.ss. In one patient, eonmlsive movements were present continuously from the 
moment of admi.ssion to her death several hour's later. 

4. Lrihoratori] Data . — Laboratory procedures were usually limited to routine 
blood counts and bacterial cultures by means of cough plates and nasophar.rTrgeal 
swabs. The degree of leucocytosis is listed in Table lY. Bach blood count 
I'cpi-esented in Table lY was the highest count obtained during the patieirt’s 
hospital treatment. 


T.\bi/E IV. Decree of Levcocytosis (IIighe.st tViiiTE Blood Coukt Obtained Durixo 

I f OSriTA LIZATIO.V ) 


WBC 1 1 

1 

(THOUSA.VPS) (. (5ROUP A I 

^ OKOUP B 


no— rsn 
00— rofl 
rn— so 

.-, 0 — 09 
.10— 49 
90 and heiow 
Nnnibor 


Avcrave 'WBC 


1 
0 
0 

2 
4 

10 

22 


1 

I 

o 

4 

5 
20 
32 


4.T 8S 

(No WBC reported on four patients) 
37.3 34.3 

thousands tliousands 


The degree of l.vnrphoeytosis rmiled from 40 to 90 per cent, the majority of 
blood smears showing 60 to SO per cent Ijnrrphocytes. A predominance of lym- 
jrhocyte.s w;is present in appro.ximatelj’ 75 per eerrt of the smears. 

Prom our records it appears that the bacteriologic diagirosis of pertussis is 
n difficult procedure. Until recently the most comnron practice was to hold an 
open Bordet-Geirgou (B.G.) plate before a coughing patient, a teehniqrre which 
has riot proved satisfactory. In 1942, Brooks and his associates^ described the 
advantages of their nasopharyngeal culture over the traditional cough plate 
culture in obtaining bacteriologic evidence of whooping cough infection. Silver- 
t borne and his co-workers= have found that a direct smear of nasal mucus pro- 
duced SO per cent positives in showing gram-negative bacilli. Cough plate crrl- 
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tures in their series gave 55 per cent positives. In Table V are listed the results 
of cultures of B.G. cough plates and of nasopharyngeal swabs. 


Table V. Cultures of B.G. Plates and Nasopharyngeal Si^abs 



GROUP a ] 

GROUP B 

1 positive I negative 

positive 1 NEGATIVE 

B.G. cough plate 

Culture of nasopharyngeal swab 

1 6-4 20 

13 22 ' 1 40 


In the remainder of the patients either no attempt was made at baeteriologic 
diagnosis or contamination of cultures occurred. These figures probably serve 
only to show that the handling of pertussis cultures in a routine hospital labora- 
tory is not satisfactory. The low incidence of positive cultures for the patients 
in Group B, most of whom were admitted prior to 1941, merely serves to show 
that in the absence of specific therapy less pains are apt to be taken to make 
an accurate laboratory diagnosis. When special care is taken by a trained 
technician in obtaining and culturing the organisms, as has been done recently, 
a much higher percentage of positive cultures is obtained. 

5. Complications . — In Table .VI are listed the complications encountered in 
the present series of cases and their relative frequency. These complications 
were present when the patients were admitted. 


Table VI. Frequency of Complications in Pertussis at Ti.me of Admission 


COMPl.lCATIOK 

GROUP 

A 

GROUP 

B 

NUMBER 1 

PER CENT 

NUMBER 1 

PER CENT 

Pneumonia 

22 

46 

47 

51 

Bronchitis 

6 

13 

13 

14 

Otiti.s media: 

12 

2.6 

18 

20 

Nonsuppurative 

(7) 


(5) 


Suppurative 

(5) 


(13) 


Encephalopathy 

7 

15 

12 

13 

Atelectasis 

2 

4 

2 

O 

Emphysema 

1 

2 

3 

3 

Nutritional disturlianccs 

2 

4 



lJml)ilicnl hernia 

1 

2 

4 

4 


The most frequent complication, and also the most serious, was pneumonia, 
incsciit in approximately 50 per cent of the patients. According to the roent- 
gcnogrnphic descriptions, the pneumonic process was usually inteistitial or 
peribronchial in type. Until the advent of sulfonamides the mortality from this 
complication was appallingly high.' For the purpose of this study a diagnosis 
of pneumonia was not tabulated unless there was x-ray evidence of a imeumonic 
process. In the absence of this confirmatory evidence, but when the breath 
sounds were altered in character, when there was an acceleration of respiratory 
rate, and \yhen respiratory distress was apparent, a diagnosis of bronchitis was 
made It is felt that in these patients the difi’crences between pneumonia and 
bronehitis were jirobably quantitative rather than qualitative. 

The next most frequent complication was otitis media, botli the nonsup- 
imrativc and suppurative types occurring. In Group A twelve cases occurred 
wiieiTas 111 llic other group eighteen cases were obseiwcd. 
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There were nineteen eases of encephalopatliy, seven in Gi'onp A and twelve 
in Group B. Convulsive seizures were observed in all nineteen patients. Prom 
the standpoint of prognosis, convulsive seizures were a bad sign since every 
patient who eventually died exhibited this sign early in his hospital course. 

Atelectasis, emphysema, umbilical hernia, and nutritional disturbance each 
occurred in 5 jier cent- of the iiatients, or less, as shown in Table VI. A diagnosis 
of nutritional disturbance was made when there was jicrsistent diarrhea with 
attending loss of weight and dehydration, although food intake was not neces- 
sarily diminished. 

Tabi.b VII. Data o.v E.xposure 

HISTORY OF EXPOSURE j XUMBEPl OF CASES 

Intimate e.vposure to member of same family at home CO 

Casual exposure in neighborhood or in same apartment 21' 

Xo known expo. ciire 12 

6. Data on Exposure . — In 69 patients accurate and satisfactory data on 
exposure were obtained. In these cases there was at least one sibling at home 
with signs and symptoms of the acute stage of pertussis which would account 
for tlie patient’s exposure. In twenty-.six additional patients the history of 
exposures was less definite, being in the nature of a casual contact with a cough- 
ing person living in the immediate neighhorhood. In the remaining forty-two 
patients no history of exposure was obtained, although in all cases such a history 
was sought. 

7. Pafienfs ^Y^th a History of Perftissis Prophylaxis . — In seven patients 
there was a history of pioph.vlactic injections of pertussis antigen, but in five 
of these the procedure could not lie considered adequate. One patient had com- 
pleted a series of three injections of Sauer’s vaccine three months before the 
onset of .symptoms. This patient, a girl aged IS months, was casually exposed 
to a child with whooping cough. She required only eight days of hospital care, 
chiefly because of the co-existence of a suppurative left otitis media and pneu- 
monia. Her course was uneventful and she made a good recovery. In onl.v one 
other patient was there a history of adequate prophvlaxis. Tliis was in a bo.v, 
a.ged 9 months, who had been admitted to the neurological ward with a diagnosis 
of chronic .subdural hematoma one month after comiileting a series of three 
])ertu.ssis antigen injections. Exposure could not be satisfactorily determined, 
llis course was rather uneventful. 

Another of our patients was a 19-nionth-old girl who had received two 
injections of Sauer’s vaccine, one at the ago of S months, the second injection 
at 14 months. This was ceitainly not an acceptable method of ininiunizing 
against pertussis. Pour other patients received subcutaneous pertussis antigen 
injections after the onset of symptoms, a procedure of no value whatsoever. 

In our series no patient who received adequate proph.vla.xis and subsequently 
contracted whooping cough exhibited convulsive phenomena or showed evidenee 
of a severe infection. Wo have been unable to find any recorded case in Avhich 
a patient who had received adequate piophylaxis succumbed to ]iertussis or its 
complications. 
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In summaiy, the eases of pertussis observed in this hospital were quite 
severe, with a high incidence of complications, and the findings were typical of 
the classical descriptions of the disease in infancy. Cultural proof of the diag- 
nosis was not obtained in most cases. Although serum has been used in treat- 
ment only since 1941 and for only the severer cases, a comparison of Ihe serum- 
treated group with the group receiving no serum indicates that the two groups 
were verj'^ similar with respect to the various indices of severity, although the 
average age of the fonner group was somewhat lower than that of the lattei 
group. 

TREATMENT OP ACTIVE PERTUSSIS 

1. Convalescent Blood, Blood Derivatives, Sulfonamides, and Penicillin . — 
Within recent years three new therapeutic agents have been employed in the 
treatment of active pertussis and its complications, exclusive of the supportive 
measures which have, no doubt, contributed to the speeding up of convalescence 
and to the lowering of mortality. These agents are pertussis ^jqierimmune 
serum and the sulfonamides and penicillin, usually employed in treating a 
complicating pneumonia or other secondary infections known to be sensitive to 
these two chemotherapeutic agents. From a review of the literature, it can be 
seen that manj’^ materials have been employed in treating whooping cough, but 
very feiv agents have withstood the test of time. 

Cohen, Weichsel, and Lapin,^ in a comparative study of Sauer's vaccine, 
typhoid vaccine, saline solution, convalescent serum, and hyperimmune serum 
used to treat active whooping cough, concluded that the first three agents had 


T.\B1.K VIII. llYeEBtMMUXE SERUM IN THE TREATMENT OF WHOOPING COUGK 



j KUMBEIli 

NUMBER 

1 


OK 

1 OK 


INVKSTIGATOIl 

1 CASES * 

1 DEATirS 

1 COMMENTS 

^icGidncas, StoItP.«, 
Muddi2 

McGuinoss, Bnidford, 
Armstrong” 

15 

• 100 

0 

r> 

u 

Small dosage employed. One-third showed much 
improvement 

ol patients, 6 montlis of age and under. Results 
very good 

Frnnli, I’atton, 
IlnmiUon'' 

30 

0 

2i/> to 3 c.e. of serum per pound of body weight. 
All patients had bronchopueumonia complicating 
pertussis; 20 per cent mortality 

McGiiinp.ss, Sto!;p.«, 
.VrmstronRX 

Sl.j 

5 

Mortality rate of 1.5 pet cent. Excellent or good 
rc.'iults in nearly 70 per cent 

Sclipinldiiin, BuIIom.t” 

2.S 

o 

Sulfadiazine also given patients with, pneumonia. 
Good results in 52 per cent, moderately good 
III 20 per cent ^ 

McQuino'i'i, ArmstroiiK* 
VcUon'^ 

112 

G 

j5 of this group hnoivn to have pneumonia. Oriiy 
ton patients received sulfonamides. Results on 
the whole e.xcollent 

UuiiiO'' 

2."i 

0 

Tenfold globulin concentrate of human scrum 
employed. Marked or moderate improvement in 
»0 i>er cent 

Kohn ninl )iW 

201 

4 

152 received human serum; 49 received rabbit 
i^’riiiii; iicr cent mortalitv 
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no merit but found that the tivo blood derivatives ivere of some value. The work 
of Silvertliorne and Brown" with immiuie i-abbit serum, and that of Bustaniente 
and Zozoya" with immune goat serum would seem to indicate that both of tlie.se 
products ai’e of value in pi'ophylaxis and treatment but, to be sure, are' not as 
practical or safe as homologous hyperimmune serum. 

In 1935 Bradford'® pulilished a historical survey on the use of convalescent 
blood and blood derivatives in the treatment of active pertussis, conclading that 
convalescent serum or immune whole blood, if given before the onset of catarrhal 
.siTnptoms, po.ssessed protective qualities. In 1937 Header" reported that 10 
c.c. of pooled convalescent blood protected 67.8 per cent of 115 exposed children, 
niiereas only 34 per cent of a comparable group of 183 exposed controls avoided 
developing pertussis. In Table VIII appears a summary of studies in which 
hyperimmune serum has been used to treat eases of active pei’tussis. 

Felton'® and Eweis®® have recently reviewed the serum therapy ol pcrtu.ssi's 
and concluded that it has definite value. Although the evidence in favor of 
scinim is suggestive, the difficulty of ostabli.shing clear-cut criteria for evaluation, 
the general decline in mortality from pei’tussis and othei’ infectious diseases, 
and the lack of alternate case controls in the.se studies prevent their being con- 
sidered conclusive. 

2. Fiiipportivc Measures . — Before presenting the results of the treatment of 
forty-five patients in our series with pertussis hyperimmune serum, we shall 
mention some of the moie useful supportive measures which have been employed. 

The restoration and maintenance of fluid and electrol.vte balance are of 
paramount importance. Accordingly, intravenous saline and glucose were ad- 
ministered routinely to those patients whose state of hydration had been seriously 
altered. AVhen it was found that serum proteins were diminished, casein h.vdrol- 
ysate and blood plasma were administered. Occasionally transfusions of whole 
blood have been given. 

.Sedation has nearly .always been used. Phenobarbital, nembutal, paralde- 
hyde, ether in olive oil per rectum, and cough .syrups cofltaining codeine have 
been employed frequently. In critically ill patients, oxygen therapy has been 
found of great value in dimini.sliing c.vano.sis, while aspiration of the nasojiharyiix 
and oro])harynx has le.ssened the number of choking episodes and apnea. Certain 
water-soluble vitamin preparations have been administered orall.v or parenterally. 
Peroi’al oily pi’eparations should be avoided, owing to the hazard of lipoid 
pneumonia. 

3. Treatmeni in Uic Presenf Series . — The patients are classified into four 
groups according to the therapy they received. In seventy-one patients therap.v 
consisted of supportive measures cxclu.sively ; in twelve patients tieatment con- 
.sisted of sulfonamides plus. supportive therapy; twent.v-nine patients received 
sulfonamides, .serum, and supportive therapy; the remaining sixteen patients 
were given .serum and supportive treatment. After 1937 sulfonamides were 
administered to all patients in whom a diagnosis of jmeumonia was made, or 
in whom there was an intci current infection known to respond to sulfonamide.s. 
In the patients who received pertussis hyperimmune serum the dosage paralleled 
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closely that recommended by JIcGniness and his associates, altliougli in tiventj - 
six patients the amount nms beloiv 60 c.c. (40 to 50 c.c.) ; nineteen patients 
received amounts lietween 70 and 100 c.c. 

Clinically it has been found significant to folloiv the iveight of infant 
patients in evaluating the progress of any disease as well as the effectiveness of 
its treatment. It is also a well-recognized fact that the weight of infants will 
vary markedly during the course of many diseases. In our patients this was 
true. In Table IX there arc listed data on weight gain and weight loss during 
the period of hospitalization. 


Tabi-k IX. tVEifiiiT Gain and Loss IH'ki.vc IIoseiTAi-iZATio-v 


WEIOHT KESrO.VRE 1 

[ .SERUAf-TREATEII 1 

- KO .SKRUSt 

Gained 

25 

as 

Lost 

10 

25 

Xo dianfje 

10 

11 


Upon being discharged from the hospital, sixty-three patients showed a gain 
over the admission weight, and thirty-five showed a weight lo.ss. Prom Table IX 
it. can be seen that there was no significant difference in terns of weight gain 
or loss in the two groups. 

The patients who died were all in critical condition at the time of admission 
to the hospital. One patient, aged 4 months, showed .signs of a severe enceph- 
alopathy upon admission, with increased pressure and 89 mg. per cent of total 
livotein on lumbar puncture. She had. had severe episodes of coughing at home 
for ten days prior to admi.ssioii; licr course was steadily downhill, and she died 
on the fourth hospital day. Post-mortem .smears of the trachea for bacteria 
showed many Hemophilus pertussis. organi.sm.s. Another patient was admitted 
at the age of 5 months. She had. been coughing severely at home for approxi- 
mately two weeks, having many episodes of cyanosis, and had been unable to 
ri'tam food for ten days. Upon admission she was moribund, failed to re.spond 
to rcsuseit alive measures, and died a few houi-s later. 


In 1938 a 2-month-old girl was admitted with a three- week history of cough, 
cyanosis, and convulsive twitching. Uer right upper lobe showed pneumonic 
coiisohdafion. She failed to respond to all treatment and died six hours after 
admission. Another infant, aged 3 months, was admitted with a three-week 
instory of iiaroxy.smal cough, cyano.sis, vomiting, and marked iveight lo-ss. The 
parent.s staled that the child had lost 5 pounds during this period of time. Upon 
admi.ssion this haby showed x-ray evidence of pneumonia and the clinical signs 
of mcmngism and marasmus. She lived for three days, receiving parenteral 
< < C mg.s ,md being maintained in an oxygen tent at all times. At autopsv Tvpe 
-> jmeumococci were rccoveicd from her upper bronchi. ‘ ’ ^ 

The most recent death from whooping cough occurred in a baby girl ad- 
dict 1 been coughing 

. th. ^ ml. nlly for throe weeks. I wo older siblings at home had been coughin- 

P«ti«it began to exhibb 

. i< ( eianosis ami generalized convulsive movements, she was brought to the 
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hospital where the following diagnoses -were made: pertussis, bilateral pneu- 
monia, bilateral nonsuppurative otitis media, and encephalitis. Her temperature 
upon admission was 105° F. rectally, and it was noted in the clinical records 
that she was almost constantly in a convulsive state. She seemed to improve 
following a lumbar puncture, but then her temperature began to rise, finally 
reaching 108° F., whereupon she rvent into a continuous con\nlsive .state and 
died seven hours after admission. 
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Whooping Cough in Massachusetts 


1930-1944 


Five of the nine deaths reported occurred during the first hospital day, 
two patients died dni'ing their second hospital day, one during the third, and 
one during the fourth. In this series of cases, if a patient were-alive for three 
or four days following hospitalization, recovery was the rule. 
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The effectiveness of serum therapy cannot, at least in this series, he. 
iudfred hv the effect on case fatality rate alone, because it is our impression 
that in recent years pertussis has not been as serious a disease as Previously. 
As call be seen from Fig. 1, ivliich has been adapted from the Vital Stati.sties 
for the Commonwealth of Jfassachiisetts, the number of deaths attributable 
to whooping cough has diminished markedly since 1930. Unfortunately, data 
for 1930 and 1931 on the number of cases in children under 2 years of age 
were not available. The percentages over the solid bars in the lower half of 
Fig. 1 refer to fatality rates based on the number of cases reported for children 
2 years of age and under.® The fatality rate fell sharply to its average present 
level between 1935 and 1940. 

The decline in mortality obseiwed during the past fifteen years is probably 
due to a number of factors. In addition to the possibility that the disease is 
not as severe as it was previously, the introduction of .sulfonamides with their 
effect in lowering the mortality attributable to complicating pneumonia, and the 
increasing popularity of pertussis immunization are to be considered. Sup- 
portive therapy has improved considerably, e.specially in the restoration and 
maintenance of fluid and electrolyte balance in vomiting patients. 


TAnr.E X. Patacitv in' Pre.sent Series 


1 

SERDM- 
! TREATED 

t N'o .Serum 

TOTAL FOR 

1 ALL CA.SES 

1941-1945 

19.32-1941 

I i 

1 1941-1945 

1 

TOTATi 

No. of oase.s 



25 

92 


No. of (leatlis . 



1 

8 


Per cent 



4.0 

8.7 



In the pre.sent series of ea.se.s nine deaths occurred. One death occurred among 
the scrum-treated group and eight in the other group. It is intere.sting to note 
tliat seven of the deaths in the group not treated with hyperimmune serum 
occurred prior to 1941. A total of twenty-five patients was treated after 1941 
with agents other than pertu.ssis hyperimmune serum, and in this group the 
fatality rate was 4 per cent. During the years imder review the obseiwed fatality 
rate of 6.6 per cent may appear luiduly high, but it must be kept in mind that 
this rate applies only to hospital patients, and ordinarily infants irith pertussis 
are not brought to the hospital unlc.ss thej' are critically ill. 

No attempt has been made in this study to correlate the tvpc of therapy 
with actual duration of the disease. The length of the period of’ hospitalization 
was apparently influenced by the severity of the di.sca.se upon admi.s.sion rather 
than by the typo of therapy employed. 

There has been a marked annual variation in the number of cases coming 
to Ihe Infants’ and Children’s Hospitals for admission and in the number of 
deaths occurring during the years under review. (See Fig. 2 ) In this series 
no deaths occurred after 1943. and only two deaths occurred between 1939 and 
that IS. two deatlis out of sevent.v-eight patients admitted during this 


-snmenneo. 


cri-'=os of whonpinir coUgU 
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4. Sfrepiomycin . — The effect of streptomycin in experimental pertussis in 
animals has been studied by Bradford and Day-^ and by Hegarty and his asso- 
ciates.-- According to their preliminary reports, streptomycin should prove to 
be an extremely valuable drug in the treatment of clinical pertussis and is nov 
being compared with serum therapy in this hospital. 



Whooping cough Admissions and Deaths 
Under Two Years- 1931-1945 


XEUROLOGICAL AXD P-SYCHOLOGICAL COXSIDERATIOXS 

Ellison'-^ has summarized existing theories of the pathologic physiology of 
convulsive phenomena occurring during whooping cough. Mojumdar-* has found 
that 41 per cent of eneephalopathic complications occurring in the eoiu-se of 
pertussis were observed in j)atients under the age of 2 years, the period when 
most fatal cases occur. According to this author, next to pneumonia, convulsive 
phenomena are the most common fatal complications. 

Lurie and Le^w““ have studied personality changes following pertussis in a 
group of 500 problem children inve-stigated at the Children’s Guidance Home ui 
Cincinnati. Among this group there were fiftj'-eight children who had been ill 
with whooping cough at the age of 2 years or younger. In S.6 per cent of the 
group (of fifty-eight children) the authors felt there was a definite relationship 
between the attack of whooping cough and the behavior disordei-s which were 
responsible for referral of the.se patients to the Guidance Home. It is felt 
that the results of Lurie and Levy arc inconclusive. In any unselected group of 
500 children one would expect to find a history of pertu.ssis in at least fifty-eight. 
Also, the entire group was made up of children with behavior disorders, so that 
it is inescapable that a history of pertussis could accompany the occurrence of 
beha\'ior disturbances in at Ica.st part of the group. It would be more appropri- 
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ate to start ivitli a group of cliildreii who are known to have had severe pertussis 
in infancy and then to study them at intervals of five and ten years in order o 
evaluate their subsequent progress and to compare their development with the 


parallel development of their siblings. 

A follow-up study dealing with the patients here reviewed is now in prog- 
ress. It is planned to do physical examinations, psychologic examinations, and 
laboratory studies on all the patients whom we are able to re-examine. We are 
especially interested in discovering the existence of any chronic respiratory dis- 
ease in the patients known to have had severe pertussis. We plan also to evaluate 
their social and educational development in terms of the absence or presence of 
behavior disorders, and school progress. It will be especially worth while to com- 
pare them in these respects witli children who may have escaped the disease at 


comparable age periods. 


DISCUSSION 


In the ahsenee of any predetermined experimental plan, it is impossible to 
evaluate scrum therapy in the present study. There has been no significant 
difference between the serum-treated and the non-senim-treated patients in terms 
of fatality rate since 1941, when serum was first introduced, but during that time 
serum has been given to the more severely ill patients, so that no adequate con- 
trols are available. In the whole period, 1931 to 1945, the fatality rate in the 
larger no-serum group was significantly higher than in the severely ill group of 
patients receiving serum after 1941, but faetoi’s such as the general decline in 
pertussis mortality and improvements in supportive therapy may explain this 
finding. Other criteria, such as gain or loss in weight, or duration of hospitaliza- 
tion, have failed to .show .significant differences in favor of serum therapy. We 
have not found it possible to keep sufficiently aceurdte records of the number of 
cougbing paro.xysms or cyanotic epi.sodes occurring eaeli day to use these direct 
manifestations as criteria of the progress of the disease. Perhaps a follow-up 
study may reveal differences, in either the incidence of chronic respiratory dis- 
ease or in ii.sychologic development, which may serve as criteria for the severity 
of the acute disease. From the standpoint of the patient as a whole these may be 
the most important as])cct.s of pertussis, and therapy .should be evaluated in terms 
of its ability not only to lower mortality but also to diminish prolonged impair- 
ment of health or reduction of intellectual capacity. 


The care and management of infants with pertussis have undergone consider- 
able change during the past two decades. No doubt our increased understanding 
of infant physiology has been a most important factor in the improved managm 
ment of all diseases occurring during infancy. The fact that no fatal case"of 
pertussis has occurred at The Infant.s’ and Children 's Hospitals in the past four 
yearn is jirobably significant, we feel, for rea.sons other than whatever value niav 
he jihiced on serum therapy. 


In this report little has been .said concerning the prophvlactie value of per- 
tussis hypcrimiminc .scrum because wc have had no experience with it In sev 

e'tahlli'h I’oen pretty clearly 
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SUilMARA" AXD COXCLUSIOXS 

1. All aiialj'sis has been made of 137 cases of pertussis in infants under 2 
years of age admitted to The Infants’’ and Childi-en’s Hospitals betiveen 1931 
and 1945, forty-five of ivhom were treated with pertussis hyperimmune serum 
during the period 1941 to 1945. 

2. The t^-pes of therapeutic procedures employed in the treatment of per- 
tussis during the past fifteen years are reidewed. 

3. It was not possible to iirove or disprove the value of senmi treatment 
from a stud}’ of such a small group of cases, although the ease fatalit}- rate has 
declined since its introduction. 

Tlie vritcr v-islies to e.\press his indebtedness to Dr. Cliarles A. Janenay, Dr. Gretclien 

11. Moll, and Dr. Jane Worcester for their assistance in the preparation of this report. 
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STOOL EOSINOPHILIA IN GASTROINTESTINAL 
ALLERGY OF INFANCY 

F. D. Nance, JI.D. 

Honolulu, Hawaii 

M ANIFESTATIONS of gastrointestinal allergy are quite frequent in in- 
fanc}’’. The sjTnptoms — colic, intemiittent diarrhea, and retention-type 
vomiting— are so well known that the diagnosis is usually eventually made by 
the alert pediatrician, particularly if all the sjTnptoms occur together or there is 
a convenient facial eczema to point an accusing finger. However, all these symp- 
toms may have other causes: “Colic” may be due to anything from hunger or 
inept handling by the mother to hypersecretion and hypei-motility calling for the 
use of antispasmodics ; the diarrhea frequently suggests infectious diarrhea or 
even celiac disease; the vomiting is often indistinguishable in type from that of 
pylorospasm or pyloric stenosis. The long period of trial and error involved in 
making a differential diagnosis often leads to de.spair on the part of the mother 
and a eliange of doctors. 

Tile desirability of a quick and easy method of spotting gastrointestinal 
allergies is, therefore, obvious. Such a method is available in the e.Kamination 
of the stool for the presence of eosinophiles. 

^lany years ago HaughwouP called attention to the presence of large num- 
bers of eosinophiles in the stools of patients .suffering from diarrhea caused by 
gastrointestinal allergy. This phenomenon has proved of considerable useful- 
ness in the differential diagnosis of diarrheas.- It recently occurred to me that 
it would bo worth ivhile to look for eo.sinophiles in the stools of infants .showing 
oflici- symptoms suggestive of gastrointestinal allergy. The results have been 
very gratifying, as the following case reports will show. 


CASE EEPORTS 

Group I. Simulation of Pyloric Ste7iosis 

Case 1 G. H., a female infant, was apparently normal at birth. She was 
fed on an evaporated milk mixture and gained 2 pounds in the first month. At 
f) weeks of age .she began to vomit with increasing frequency; vomiting was 
proieetile in type and included large amounts of curdled milk, even when vomit- 
ing followed immediately after feeding. Stools were said to be normal. When 

she was seen at the age of G weeks her weight was the same as it had been at 
one month. 

On examination there wa.s vi.sihlc gastric peristalsis, but no pyloric tumor 

^\•as felt. .Stools showed an excess of mucus, which, on staining, showed numer- 
oiH eosinophiles. 

Lvaimrated goat s milk was substituted for eva))oratcd cow’s milk in her 
formula. No other treatment wa.s given. Vomiting promptly stopped, and 
cosiiiop liilcs Were no longer found in the stool. 

Vn ni U,r U. , nrl,,,, „l of I-e,lntrtrs Tli« XMic-il Group. Honolulu. 
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Group II. Diarrhea and Vo7mting 

Case 2. — G. V., a male infant, ivas finst seen Jan. 24,' 1948, at the age of 4 
montlis ivith the complaint of vomiting and frequent small stools of three weeks' 
duration. Vomiting was projectile in type. The infant had been breast fed 
until the age of 3 weeks, after which he had been weaned to evaporated milk 
formula, on which he apparently did ivell until ’the onset of the present illness. 
Substitution of rice water for his formula controlled the simiptoms, whieli re- 
clined whenever milk was again given. 

Examination showed moderate dehydration and a considerable degree of 
malnutrition ( birth weight was 8 pounds and the weight at 4 months was 10 
pounds 2 ounces). Stools showed an excess of mucus, which, on staining, was 
loaded with eosinophiles with a few pus cells. 

He was put on a soybean formula (IMull-Soy) and a vitamin concentrate. 
Dian-hea and vomiting promptly stopped. When he was seen again in three 
weeks, his weight was 12 pounds, 5 ounces, and solid foods were added to his 
diet without recurrence of symptoms. 

Case 3. — B. L., a female infant, was seen at the age of 3 iveeks with the 
complaint of vomiting and the presence of blood and mucus in the stools, fol- 
lowing a shift from breast feeding to a cow’s milk formula. Examination was 
normal except for the stools, which .shoivcd a large amount of bloody mucus 
which, on staining, was loaded with eosinophiles. 

She was put on a soybean formula without improvement. The mother, on 
her own, then tried Olac and S-M-A without any change. Stools still showed 
many eo.sinoiihiles. She was then put on an evaporated goat's milk formula, 
after whicli all .sjnnptoins cleared. At the age of 10 months she was able to go 
over to a cow’s milk foiinula without recurrence of symptoms. 

Group III. Colic 

Case 4. — S. L., a female infant, was seen IMa.y 27, 1947, at the age of 12 
days, with the complaint of violent crying after everj' feeding. Vomiting and 
diarrhea were not present. Examination was negative except for the stools, 
which showed numerous eosinophiles in the stained mucus. Formula was changed 
to Hutramigen with immediate relief of sjnnptoms. 

Case 5. — K. K., a 2% pound premature male infant, was under my care 
from birth. He had an uneventful hospital course, gaining well on an Olac 
formula and was discharged at the age of 2 months weighing 5^4 pounds. As 
usual the undue amount of crying was not noted in the hospital. After one 
week at home the family was in a state of exhaustion, for the infant, while gain- 
ing well and not vomiting, “screamed from morning to night.” 

Examination was noimal except for the .stools, which contained an excess of 
niuctis ivhich was loaded with eosinophiles when stained. The formula was 
changed to Xutramigen. and all symptoms siib.sided. 
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Group JV. “Colic” and Diarrhea 

Case 6.— S. L., a female infant, was first seen Sept. 25, 1947, at the age of 
one month, with the complaint of excessivo crying after feedings and frequent 
small mucoid stools. She had been bottle fed on an evaporated milk formula 
from birth. Examination was negative except for nasal obstruction and the 
presence of cosinophiles in the stools. The formula was changed to Nutramigen 
and suhsequentlv to klull-Soy without relief of symptoms. Eosmophiles per- 
sisted in the stool. On Oct. 24, 1947, she was put on evaporated goat’s milk, 
and all sjmiptoms were relieved. 


7.— S. D., a' female infant, was seen at the age of 2 months with the 
complaint that "she cried all day long'" and had had a diarrhea for the pre- 
ceding four days. She had been fed on almost every known lirand of dried and 
liquid cow’s milk without any improvement and had been given large doses of 
phenoliarbital without relief. 

Examination' was negative except for the stools, which showed large 
amounts of mucus containing many pus cells and cosinophiles. It was felt she had 
both infectious diarrhea and gastrointe.stinal allergy. All symptoms cleared in 
forty-eight hours on a change to a goat’s milk formula plus small doses of sulfa- 
diazine, the necessity for which is debatable. This infant is still, at the age of 
16 months, unable to take any form of cow’s milk without a recurrence of 
diarrhea. 


Case 8. — C. T., a female infant, was first seen Feb. 4, 1948, at the age of 
months. She had been fed on an evaporated milk formula from birth and was 
doing well. Orange .juiee and cod liver oil were prescribed at that time. 

Seen again on February 19, she was "crying all the time" and having fre- 
quent mucoid .stools. Examination showed an early facial eczema and many 
cosinophiles in the stools. 

A vitamin concentrate was sub.stituted for the orange .juice and cod liver 
oil. This resulted in prompt clearing of symptoms- and disappearance of 
ensinoifiiiles from the stools. 


Group y. Hhmtlaiion of “ Celiac Disease” and Fat Intolerance 

Case 9.— K. U. was first seen Sept. 25, 1947, at the age of 4 months, with 
the complaint of frequent, large, pale bowel movements and failure to gain 
weight. The .symptoms had been present with gradually increasing severity 
since the age of one month. The infant had been bottle fed since birth. Stools 
were said to ho normal when skimmed milk was fed, but there had been no 
u eight gain for one month. There was.no colic or A’omiting. 

Examination showed an undernourished infant with a protuberant, gassy 
hellv. Stool (even on skimmed milk) was pale, foamy, and loaded ^\•ith fatt'v 
aeids and neutral fats. The findings were so apparently typical of celiac disease 
that ao slam for cosinophiles in the stools was made, and treatment was eon- 
tulently started with crude liver extract and fat-free diet. 

The usual dramatic response failed to appear: Afier three weeks the stools 
had not changed and only 8 ounces of weight had been gained. At this time the 
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Stool was first examined for eosiiiophiles, and thej' were found in .large numbers 
in the mucus. The formula was changed to goat’s milk without improvement 
or weight gain after one week. Nunierous eosinopliiles were still present in tlie 
stool. A change to iMulI-Soy brought immediate improvement j eosinopliiles and 
excess fats and fatty acids disappeared from the stools in two days, and a weight 
gain of 2 pounds occurred in two weeks. The subsequent progress (age now 10 
months) has been normal. 

Case 10.— P. A., a female infant, bottle fed from birth, was first seen Jan. 
21, 194S, at the age of 5 iveeks. The complaint was of poor weight gain. The 
weight was k jjounds. as compared with a birth weight of pounds. Stools 
were said to be nonnal. The formula was an extremel.v dilute evaporated millc 
mixture, and it was felt that the failure to gain was explained by an insufficient 
caloric intake. An adequate evaporated milk formula was pj'eseribed. Seen one 
week later the infant was gaining poorly, and stools were pale and nnisliy, show- 
ing an excess of fatty acids. On a diagnosis of “fat intolerance,’’ the formula 
was changed to Dryco. A good weight gain followed: On Jlarch 1 the weight 
was 11 poiuids, 13 ounces, and stools were said to be “frequent, but of good 
color. ’ ’ 

By March 10 this frequency had increased to eight to ten daily, and the 
weight gain had stopped. Stools were for the first time examined for eosin- 
oj)hiles, and they were found in large’ numbers. The formula was changed to 
evaporated goat’s milk, and m'thin two da.vs tlie stools were normal in number 
and free of eosinopliiles and excess fats. 

Case 11. — M. P., a male infant, was seen in consultation at Children’s Hos- 
pital at the age of three months, with a liistory of large, frequent, loose stools 
and failure to gain weight. He had been a “feeding problem’’ from birth, with 
a tendency to diarrhea on the many formulas (all derived from cow’s milk) 
which had been tried. 

Stool examination in the hospital had shown great excess of fats and fatty 
acids, and a diagnosis of celiac disease had been made. No response was ob- 
tained from parenteral liver extract, large doses of B-complex, and a fat-free 
formula. 

On examination he was only one iiound over bii’th weight (S^ pounds), 
was maikedlj- undernouri.shed. and had a protuberant, gassy abdomen. The 
stool showed massive numbers of eosinopliiles in the stained mucus. 

A diagnosis of gastrointestinal allei-gy was made, and the use of a Mull-Soy 
formula was suggested. Within three days the diarihea was controlled, and 
within two weeks he had gained 2 pounds. 

DISCUSSION 

These illustrative eases have been selected from over thirty patients in my 
practice in the past two years who have slioivn eosinophilia in the stools. They 
represent a group of patients wlio are frequently found in any jiediatric prac- 
tice. I believe the diagnosis in all the cases would have been made eventuall.v 
witiiout examining the stools for eosinophile-s, but in the majority a long period 
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of trial and error was eliminated. In the three patients in Group V, a great 
deal of grief for doctor and patient could have been avoided by looking for stool 
eosinophil es on the infant’s first ^it. 

TECHNICAL data 

Beautiful preparations to demonstrate eosinophiles in stools can be made by 
wet fixation of films of mucus in'Schandinn’s solution and staining with Giemsa. 
However, this method is time-consuming and requires equipment not available 
in every doctor’s office. A satisfactorj% rapid method is as follows: 

1. Stool specimen is generally obtained by inserting a gloved finger into the 
infant’s rectum; the “suppositorj^” action will u-sually produce enough material 
for examination. 

2. jMucus is carefully picked free of stool material with fine foi’ceps and 
placed on a glass slide. 

3. A cover Slip is dropped on the mucus and the preparation examined 
under the microscope to determine ivhether cells are present. 

4. If cellular material is present, a film is made by gliding the cover slip 
off the .slide. 

5. The .slide is then immediately heat-fixed over a flame. 

6. Wright’s stain is flooded onto the slide while it is still hot, and immedi- 
ately diluted vith water or buffer solution. 

7. Allow to stain until the surface of the liquid is covered nith a greenish 
opacity. 

8. Wash, diw over a flame, and examine under cedar oil. The entire proce.ss 
takes less than five minutes. 

CONCLUSION 

Examination of the mucoid portion of stools for the presence of eo.sinophiles 
is of value in recognizing gastrointestinal allergy in infants. 
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TPIE TREAT3IENT OF EPIDE3IIC VO]MITING IN 
PEDIATRIC PRACTICE 


J. Edmund Bradley, JI.D. 

Baltimore, HId. 

V OJIITINfr is a eoiiniion initial symptom in tlie acute infectious diseases of 
children. This is particularly true in diseases of the respiratory tract, 
llouever, cases are often encou'ntei-ed in which it is difficult to find any evidence 
of infection tliat is responsible for the vomiting. 

In Baltimore and its environs it has been the experienee of pediatineians 
and general practitioners of medicine to see individuals who repeatedly vomit 
for twenty-four hours or longer witliout exhibiting any positive physical find-' 
ings. The syndrome, while most pi’cvalent in children, also occurs in adults, 
but seldom occui's in infants under G months of age. It has a rather striking 
seasonal incidence, being seen almost entirely during the months of October and 
November, and then disappearing with the onset of seasonably cold weather. 
However, when the weather is unseasonably warm, it will continue through 
December and January or until the appearance of cold weather. 

The onset is quite abrupt. A previously well child will suddenl.v begin to 
vomit, usually with no preceding complaint of nausea. The patient then con- 
tinues to vomit at frequent intervals. An associated retching is seen in those 
individuals who are emotionally of high timbre. All of the patients have an 
insatiable thirst and constantl.v crave water, which, when given, is promptly 
vomited. The vomiting, as a rule, subsides within twenty-four hours, with, in 
the main, no aftermath other than a slight indisposition and anorexia lasting foi' 
several days. During the fall and winter of 1946-1947, respiratoiy infections 
seemed to follow the onset of vomiting in about seven days. These Avere mani- 
fested by a lather severe tracheobronchitis of stubborn duration and very often 
a complicating otitis media. This was so constantly observed that the connec- 
tion between vomiting and respiratory infection seemed an inevitable conclusion. 
However, in other years, no connection could be established with an.v subso- 
quenlly appearing respiratoiy infection. 

Tlie iiifectiousness of tlie disease is well illustrated by the rapid appearance 
of vomiting within twenty-four to fort.A'-eight hours in other members of the 
family. 

Abdominal jiain is often encountered and is localized b.v the patient in the 
left quadrant. It is fleeting in t.vpc and not too severe. The umbilicus is also 
given by many children as the site of the pain. 

Diarrhea is usually not as,soeiatcd with the vomiting. The stools, .seldom 
numbering more than three per da.v, are light in color, almost white, and have an 
extremel.v foul odor. The odor di.sappeai-s in several days with appropriate 
dietary measures, but the color persists for four or five days. 
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The temperature is seldom elevated beyond one or two degrees and in the 
majority of cases is usually normal. Those who have an elevation of tempera- 
ture maintain it for only twenty-four or forty-eight hours. 

Physical examination is completely and entirely negative. Transient gly- 
cosuria causing a trace to three-plus reduction is seen in the majority of patients. 

The blood findings are not remarkable There is usually a slight reduction 
in the total number of leucocytes, with a relative increase in the granulocytes 
Reimann and his associates,^ however, reported leucocytosis in their series 

While most of the cases are of short duration, there are occasionally some 
that seem to be prolonged. The following are three cases that seemed to have 
had their origin with the vomiting previously descrilied : 


CASE REPORT.S 

Case 1. B. G., aged Z jcars, i\as seen on Jan. 3, 1942, because of occunence of 

gljcosuria, found on repeated examinations bj ber family plijsician. In November of 
1941, the child had a period of lonnting for fortj eight hours. Following the cessation 
of lomiting, she complained of lague abdominal pain, de\ eloped marhed anorevia, fre 
quentl 3 ' complained of nausea, and on several occasions \omited. It was also noticed that 
the stools uere lerj’ pale in color and of particularly foul odor. A low grade fe\er seemed 
to persist for seieral ueehs. Phj-sical examination through this period and at the time 
of admission uas essentiall) negative It was felt adiisable that this child bo admitted 
to the hospital for stiidi. The results ucre as follows 

Uunalysis showed a three plus sugar on onlj two occasions, and both of these weie 
on nonfasting specimens All fasting specimens weie negatiie for sugar. Noupioteiii 
nitrogen determinations were 2.1 and 34 mg. pci cent on two occasions The blood anijdasc 
gn\o a reading of 142 The «rcsults of the glucose tolerance test were as follows 


Fasting blood sug-ii 

74 mg 

t/i hoiii 

164 mg. 

1 houi 

278 mg 

2 houis 

204 ing. 

3 hours 

ISO mg 

4 hours 

1.35 mg 


Tho uriiio spcMiiiciis lollccted gaic a two plus reduction test at the first, second, and tliiid 
hours The blood count was essentially normal, with a hemoglobin \alue of 14 Gm., and 
with leucocyte and diilercntial counts gnmg entirely normal ralues 

The patient, who had been on a restricted carbohydrate diet, was placed on a high 
thiamin chloride, low fat, low residue, high carbohj-drate diet, with tincture of belladonna, 
minims 5, t.i.d., a.c., and discharged. The child’s appetite improved, the stools returned 
to normal, and she seemed quite well within three weeks. At the end of six weeks, after 
repeated urinalyses had failed to show the presence of sugar, other than one plus following 
meals, the glucose tolerance test was repeated and the curve found to be within normal 
limits. This patient has continued quite 'well. 


Case 2.— hi. H., 5 years old, was referred because of anorexia and the frequent oceur- 
rciico of Rlicosuria of three months’ duration. She was first seen in March of 1942. Further 
history added only the presence of low grade ferer for three weeks following the onset of 
an ep,.nde of loniitiiig of fortr eight hours, „„,1 u was noted that the mother, father, and 
.11 older MMer also Ind lomiti.ig at this time. Tins attributed In the parents to some 
dutari iiidiMrition 1 ollow.iig the lom.tmg, it was then noted th.it the anorexia and ghiosuria 
occurred. The pitie.i, was admitted to the Fniiers,,, Tfospital for obsersation The results 
of the hosp.,.,1 s„.,l.. as follows: Ke,K.a,ed examination of fasting urine specimens gave 
a one plus redu.tioi, for sugar. The glucose tolen.nce test was as follows- 
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Fasting blood usgar 

SO mg. 

% hour 

155 mg. 

1 hour 

200 mg. 

2 hours 

196 mg. 

3 hour.s 

170 mg. 

•t hours 

1.30 mg. 


The collected urine specimens shou’ed the fasting urine to have no sugar, but the one- and 
two-hour specimens gave a two-plus reduction; the others were negative. The blood 
amylase was 151 in this patient. Other findings were noncontributory. The patient was 
discharged on a high thiamin chloride, low fat, high carbohydrate, low residue diet, with 
pancreatic extract, grains 5, t.i.d., a.c. The patient was seen again in six weehs, her 
appetite had improved, and for the last four weeks there had not been any glycosuria. 
A repeated gluco.se tolerance was done at this time, and the curve found to be perfectly 
normal. 

Case 3. — B. B., 16 months old, began to vomit following the other members of the 
family. Despite all medication, the vomiting persisted, and the infant was seen by me on 
Dee. 18, 1942. Physical examination demonstrated only a markedly dehydrated infant 
with a temperature of 103° P. The patient was hospitalized at the University Hospital. 
The admission blood sugar was reported at 284 mg. Before the blood sugar was reported, 
2.50 c.c. of 10 per cent glucose had been given intravenously. The following morning the 
blood sugar level was 78 mg. The subsequent course was uneventful, and the patient 
was discharged on Dec. 24, 1942. 

The.se cited cases seem to have had their onset as a result of infectious 
vomiting. The temiiorary derangement of carbohydrate metaholism is inter- 
esting and it would have been quite simple to have diagnosed the first two 
cases as low-threshold diabetes, had it not been subsequently determined by 
coui'se and lilood sugar cheek to be otherwise. Unfortunately, biochemical 
studies have not been made on the majority of patients with epidemic vomit- 
ing, for they, as a rule, promptly recover. 

Many of the eases of epidemic vomiting are considered by parents to be 
I)urcly the. result of fault 3 ' food intake, a conclusion thej' derive from the fact 
that all members of the family are affected with the same maladjL This makes 
it difficult to give anj^ accurate estimate as to the frequency of actual occur- 
rence. However, I have accumulated, from private practice, a total of 773 
eases as shown in Table I. This figure shows that the disease is veiy frequent, 
and also as gathered from the table, that it makes a fairlj^ constant j’earlj' 
appearance. 


. TiVBLF, I. OCCVP.UEKCE OP EPIDEMIC VOMITING IN 773 PATIENTS 


YEAR 



i940-41 



1941-42 

96 


1942-43 

109 


1943-44 

167 


1944-45 

126 


1946-47 

182 


Total 

773 



The ease of epidemic vomiting as seen in tlie child, if treated propcrl.v 
resjionds prompth* and need not occasion any alarm. Restriction of fluid b.v 
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mouth in large quantities is necessary because, if given, it is promptly vomited- 
While Brennemahif- states that fluid by mouth which is eventually vomited 
is useful in washing out the stomach, it also creates an unnecessary clilori e 
loss. A high carbohydrate intake is desirable. The frequently advocated orange 
iuicc fortified with sugar is not tolerated. Lollypops or all-day suckers are oe- 
casionally found to be of some help. Sedation obtained by the use of paregoric 
or phenobarbital is generally not of any value. 

The treatment that I have found rvithout exception to be satisfactory is 


as follows; 

Coca-Cola syrup (obtained at the drugstore fountain) is given in teaspoon- 
ful doses at intervals of fifteen to thirty minutes until three or four doses have 
been retained. Nothing other than the Coca-Cola syrup is pennitted. This must 
be stressed to the parent. Usually, there is no .further vomiting after the first 
dose of Coca-Cola syrup. Then, one teaspoonful is given every three hours for 
the next forty-eight hours. Following the initial treatment with Coca-Cola 
syrup, the patient is then permitted such foods as apple sauce, gelatin products, 
precooked cereals with only added sugar, toast or crackers, and jelly. The only 
fluids permitted for the remainder of the twenty-four hour period are tea, 
cracked ice, and very small, frequent sips of water. After the initial twenty- 
four hour period of treatment has been completed, additions to tlie diet then 
consist of skimmed milk, fruit juices, ndth the exception of orange juice, cooked 
cereal, strained broth, and baked potato. The continuation of a low residue, 
low fat, high carbohydrate diet is advisable for at least four days after the 
onset of the vomiting. 

The preceding treatment will be found to be veiy satisfactory and, if used 
as outlined, will give uniformly prompt results. I have tried all of the sug- 
gested treatments as given by various authorities for the treatment of vomiting 
and have found no other to be as practically useful as this one. I can only 
speculate as to why the Coca-Cola sjoup is effective in the control of vomiting. 
Tt must be the xanthine content that is primarily responsible by its effect on the 
smooth muscle of the stomach. Therapeutic doses of the xanthines have no 


significant effect on gastric activity. However, high concentrations do depress 
the tone and amplitude of contractions of isolated intestinal strips, so it would 
seem not unlikely that the Coca-Cola syrup reduces the gastric tone. This may 
explain its effectiveness in the control of vomiting. 


The syndrome is called by a variety of terms, the most common being “in- 
testinarfiu.” The literature is replete with descriptions of seasonal emesis 
under such terms as seasonal gastroenteritis,’ Spencer's disease,- and acute 
infectious gastrocntcritis.=' lleimann and his co-workers' reported extensively 
1111011 “epidemic diarrhea, namsea and vomiting of unlmonm cause,” which 
occurred in the Philadelphia area in the fall of 1943 and again in 1944 Their 
attmnpts to determine an etiological agent were fruitless. Finkelstein is quoted 
In Brcnnemann • as speaking of Beech epidemic or epidemic of vomiting Brenne- 
i.ianiv hinisolf speaks of vomiting only in association with evident infectious 
diseases, I, other it i.s a distinct entity or not will be determined onlv throu-), 
hmrhemieal and baetonologic studie.s. However, at the present it seems appro- 
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priate to recognize a disease that is ciiaracterized by vomiting and low-grade 
fever, ivitli occasional temporary carbohydrate disturbance', and one that is 
infectious. Tlierefoi'e, until many findings are clarified, the term “epidemic 
vomiting" seems appropriate for this syndrome. 

SUMMARY 

1. A report of 773 cases of an infectious type of vomiting is gii'cn. 

2. A definite clinical entity is assumed. 

3. It is of veiT frequent occurrence in private practice of pediatrics. - 

4. The successful control of the vomiting with the use of Coca-Cola syrup 
is described. 
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TORSION OF THE SPERMATIC CORD IN THE NEWBORN INFANT 

Meredith P. Campbell, jM.D. 

New’ York, N. Y. 

T orsion of the spermatic cord, or, as commonly designated, torsion of the 
testide, is an axial rotation of the testicle and epididymis or, as in the cases 
here reported, of the entire scrotal contents ivith a cutting-off of the blood supply. 
Unrelieved, this results in hemorrhagic infarction of the strangulated sti’uctures 
and, if infection exists, suppurative gangrene. The disease is predominantly 
one of the later years of childhood and the earlier years of adulthood ; 0 ’Conor' 
f ound the average age incidence to be 13 years and 4 months. \ et the occasional 
observation of unilateral atrophic testis in boys with a classical history of torsion 
years previously suggests that the condition occurs sufficiently often to demand 
its diagnostic consideration when acute scrotal swelling occurs in the neivborii 
or young infant. 

The earliest record of this condition in the new'born infant is that of Taylor, = 
in whose patient the acute condition -was noted when the boy was 4 hours old. 
TrilloF encountered it in a 3-daj^-old male, and others have recognized it in 
subsequent months. Allen and Andrew's^ had three cases at Bellemie Hospital 
in infants under 12 months of age. Donovan® collected 163 cases, of ivhieh thir- 
teen were in children under one year of age. My tivo cases are apparently the 
second and third to be reported in which the torsion occurred during the first 
day of life. They ivcre necessarily treated by castration on the third and .seven- 
teenth days of age respectively. Moreover, these two cases are of special 
pathologic interest because the torsion occurred outside the tunica vaginalis 
(Figs. 1 and 2) — a condition denied by many to occur. 


ETIOLOGY AXD PATHOLOGY’ 


Torsion of the spermatic cord occui-s more often on the right side, and in 
about b per cent of the reported cases has been bilateral. The torsion can occur 
in citlicr direction and even through two or more complete -turns. The direct 
cau.se of toi-sion of the spermatic cord is unknown, and the usual hypothesized 
factoi-s concerned with its occurrence in older patients probably do not hold 
during the neonatal period. In older patients, the genesis of the condition has 
been attributed to a variety of conditions w’hich afford unusual testicular mobil- 
it.v, and arc chiefly maldcscent. lack of a gubcrnaculum, lack of attachment to 
the tunica vaginalis, anomalous formation, or undue spaciousness of the tunica 
v:iginalis. Sudden strain and/or .spontaneous contraction of the cremasteric 
muscle is believed to bring about the twist, in some unknown way. Yet in many 
instances the torsion has occurred during sleep. In about .100 reported cases 
(thirty in my experience) there has been an anomalous development pre- 
domma ntly of the testicle-epididymis relationshii,, and characterized in the main 
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l)y an unusually long mesorcliium. In man 3 ’ of tliese, the testicle previously 
had been observed to be abnormallj- mobile or imperfectly descended. Yet in 
the newborn infant with extratunieal torsion and with the possible exception of 
testicular maldescent, these anatomic explanations defj^ practical clinical con- 
sideration. 

^Yhen the condition occurs in older patients, the site of the tomion is 
regularlA' ivithin the tunica vaginalis, but in Tajdor’s case= and in both of mine. 
Ihe twist occurred outside of the tunica vaginalis (Figs. 1 and 2). This obseiva- 
fion affords special etiological interest and clinical distinction. Long .ago Sir 
Ashley Cooper noted that the entire scrotal contents of the nevLorn infant 
could be freely lifted out of the scrotum without tearing of tissue, and this 
explains liow torsion including the tunica vaginalis can occur. Presumably 
cremasteric contraction is the impelling force producing the tivist. In mild 
toision Avitli incomplete shutting-off of the blood supply, the late result is mild 
atrophy of the testicle. In complete and unrelicAmd strangulation, the testicle 
and epididjnnis proceed to hemorrhagic gangrene, subsequent atrophj’-, and iso- 
lateral sterilitj'. Occasionally the testicle disappears entirelj’^. Microscopicall}', 
the testes and epididynnis sIioav extenshm hemorrhagic necrosis vdth Aiudespread 
red blood cell infiltration. The late picture is that of advanced universal fibrosis 
with corresponding loss of spermatic and tubular elements. Even with prompt 
detorsion, some atrophy usually foUoAvs. 

SYJIPTOMS 

The usual onset of torsion of the spematic cord is sudden Avith excruciating 
pain in the testicle, Avhich may be referred to the ingumal region, over the iliac 
crest, or to the abdomen. Gastrointestinal disturbances, notably' .nausea and 
vomiting, generally occur and, AA’hen the testis is improperly', descended, may 
suggest incarcerated inguinal hernia. When the testis is in the scrotum there 
is pronounced painful swelling of the invoh'ed side, but tliis is localized to the 
scrotum. The condition may sunulate orchitis, epididymitis, torsion of the 
testicular appendage, sti’angulated hernia, or, in the ueAvbom infant, hemor- 
rhagic infai’ction of the testicle. With complete uifarction due to torsion, the. 
testicle ultimately may become iieaidy insensitiA’e. The systemic manifestations 
are those common to toxemia, although fcA'er is Ioav or absent. 

DIAGNOSIS 

The sudden onset of acute scrotal sAA'clUng in a young pei'sou AAuthout uro- 
genital infection at once suggests the diagnosis of toz-sion of the spermatic cord. 
The prostate will feel normal. Acute hydrocele may' preclude differentiation 
betAveen epididymis and testicle, and sanguineous fluid in the tunica vaginalis 
Avill prevent transillumination. When the upper end of the epididymis is 
involved in the twist, palpable sAA'elling of the tender peripheral segment of this 
organ Avill suggest epididymitis. In torsion, the scrotal skin is less likely to he 
adherent to the underlying structures than it is in acute epididymitis. Preluff 
obseiwed that elevation of the involved testicle relieves the acute pain of epi- 
didymitis but not of torsion. In ncAA-born infants the acuity of the pain is such 
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that they obviously do not wish to move, to be moved, or to 
handled. If the testicle is undeseended in the inguinal canal, ^^^^e mam 
festations are localized to the groin, and hi the rare instances o^m^^eal Ts 
intra-abdominal testicle, the diagnosis of acute surgical ® , 

generally made. Eecently in a 5-month-old boy with ngh undeseended tes iclc 
and acute swelling near the internal inguinal ring, the clinical manifestat o - 
made the diagnosis of torsion of an undeseended testicle seem unquestiona • 
Yet exploration disclosed strangulated hernia with inclusion of the undeseended 
testicle in the acute fibrinous reaction. Reduction of the hernia, fortunate 
restoration of circulation of the strangulated 6-cin.-long loop of gut, an xa ion 
of the testicle in the lower scrotum ivere curative. 

In tomion of the spermatic cord the white blood count is generally under 
15,000 and rarely over 20,000 cells per cubic millimeter, but the polymorphonu- 
clear count will be elevated to 60 to 90 per cent. 


TREATMENT 

If the patient can be operated upon within four hours after the acute onset 
surgical detorsion will usually conserve the organ. Yet partial testicular atrophy 
may be expected to reflect the damage caused by the temporarj' strangulation 
of the spermatic cord. In a few instances spontaneous detorsion has occurred, 
and in others prompt manual untwisting has relieved. Unfortunately most 
patients with torsion are treated for days ivith ice caps, coal-tar analgesics, and 
vain hope, so that with the usual delay castration is demanded. When the 
opposite testicle is abnormally mobile, it should be fixed to the loivermost scrotum 
to prevent subsequent torsion on this side, as I have observed to occur in two 
young men, one of ivlioin theveby became a eunuch. In Case 1, to be described, 
the surgical treatment was carried out, under local anesthesia, wdien the child 
was 3 days old. 

CASE REPORTS 


Cask 1. — R. G. vas delivered by normal birth on June 2, 1946. Tiventy-four hours post 
partiim liis nur.se noticed the right scrotum was swollen and apparently tender. On the third 
day 1 saw the child in consultation and found the right scrotum swollen to appro.viraately lour 
tunes normal size. The overlying shin was edematous and firmly attached to the underlying 
strncturc.s, and acute hydrocele precluded deep palpation. At the upper pole of the scrotum 
(ho cord nas tender and thichened, but not at its entrance to the external inguinal ring. 
Temperature nas normal. 

The blood count was as follows: hemoglobin 19.5 mg. (i3o per cent); red blood cells 
5.40 million; wliite blood cells 15,850; polyniorphonuclears 89 per cent; lympliocyte.s 9 per 
cent; myclocyte.s 2 per cent. There was a severe shift (Schiller) to the left and mild toxic 
granules. 


A diagnosis of tonPion of the spermatic cord was made. Without delay and under local 
ane^thePm, using 0.5 per cent novocain hydrochloride solution, the scrotum was opened. Tlie 
Uinica ^aginalis was found tensely distended and blue. On opening it, about 2 ee of bloody 
hydrocele fiiiid gushed forth, and the testicle and epididymis were each found enlarged about 
three tunes and mahogany color. Further examination disclosed a cloehwiso torsion of the 
-pennatw- cord of 180 degrees just outside the tunie.a vaginalis (Fig. 1 ) ; the spermatic cord 

0"-=’“‘5octomy was performed. Convalescence was uneventful 
:iml the child was di-chargcd home with his mother one week later. ’ 
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A. B. 

_ Fie. 1. — .1. Torsion of tlie spermatic cord in Case ], bliowing twist outside (above) tlie 
tunica vnRinalis. B. Hemorrhagic infarction of involved structures. Xote 180 degree twist 
of cord .'It upper pole as well as tlie great swelling of the epidids-niis and thickening of the 
tunica vaginalis. 



A. B. 

-■ — .4. Torsion of sperm.atic cord in Case 2 with twist outside tunic.a vaginalis. 

B. Bec.au.so of infection and greater duration of the condition, tlie indurated tunica vaginalis 
IS six times normal thickness. The epididymis is gangrenous, as is the shrunken testicle. 

C.vSE 2, — .T. L. On May 3, 15147, I was called in consultation to sec this 17-day-old hoy 
who presented a hard, right .scrotal swelliiift about 3 by 2.5 cm. and with an obvious absces.s 
iiieaMiriiig 1..5 by 1.5 cm. at the lower scrotal pole. There was marked .scrotal redne.ss together 
with mild inguinal Ivniphadeniti.s. The testicle and epididymis could not be ditlerentiated, 
and the lower half of the scrotum was adherent to the underlying .structures. .Vt its entrance 
to the external inguinal ring the spermatic cord was normal. Rectal examination was negative. 
The hi.story was elicited that the day after birth a .swelling of the right scrotum wa.s noted, 
but receired no attention other than wet dressings until the si.xth day when the faniil.v 'physi- 
cian, an osteopath, thought the boy might have a tumor of the testicle. An aspiration biopsy 
was performed, which apparontl.v succeeded only in introducing infection and which ultiinatel.v 
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resulted in the previously described lower polar scrotal abscess. Eventually a pediatrician, 
Ur. William Matthews, was called in consultation, and he; in turn called me; a tentative 
diagnosis of torsion of the spermatic cord was made. 

The child was taken at once to the hospital (the age then 17 days). The red blood cell 
count was 1.13 million; hemoglobin ll.G Gm. (77.3 per cent) ; leucocytes 20,000, with 61 per 
cent polymorphonuclears and 39 per cent 13 -mphocytes. Under open drop ether anesthesia 
the right scrotum was opened with a racquet-shaped incision which excised the necrotic lower 
scrotal pole and liberated about 2 c.c. of pus. The local pathologic change was a duplication 
of that described in Case 1 except that hemorrhagic gangrene of the testicle and epididj'nus 
was more advanced and the tunica vaginalis was grcatlj' thickened. Likewise, the twist was 
cxtravaginal just above the point of attachment of the tunica vaginalis to the spermatic cord, 
and of a slightlj' greater degree than in Case 1 (Eig. 2). Orchidectoraj' was performed, and 
the scrotum was closed about a small Penrose drain. Convalescence was uneventful, afebrile, 
and the infant was discharged home three da}’s later. 

SUMMARY 

Attention has been directed to the occurrence of torsion of the spermatic 
cord during the first day of life in two cases and terminating in loss of the 
testicle. In each instance, the twist occurred- outside the tunica vaginalis. If 
the condition is recognized and detorsion can he perfomied during the first four 
hours, the testicle usually can he preserved. Diagnostic and therapeutic delay 
means loss of the organ. 
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CALCIFIED INTRACRANIAL TUBERCULOJIAS 


H. Stephen* Weens, jM.D. 

Atlanta, Ga. 

INTRODUCTION 

T hough tuberculomas of the brain have been observed less frequently in 
recent decades, their clinical recognition and occurrence in autopsy material 
is not uncommon. Wilson and Bruce,^ in a collective review of recent statistics, 
concluded that intracranial tuberculomas constitute 3.6 per cent of verified brain 
tumors. Nearly half of the tuberculomas of the brain have been encountered in 
patients under 10 years of age,- indicating that this condition is of relatively 
greater importance during childhood. Calcification in these lesions has been 
described as an apparentlj* infrequent phenomenon. Scott and Graves,- in a 
review of 815 eases of intracranial tuberculomas, noted calcification in only 
eleven eases. In a recent suiwey by Weinberger and Grant^ in 1942, nineteen 
verified cases of calcified intracranial tuberculomas were collected from the 
literature, to which the authoi's added one case of their own. Since publication 
of this paper, I have been able to find three additional cases in the literature.^' ® 
This rare occurrence of calcified tuberculomas of the brain is surprising, 
considering the fact that calcification is not an uncommon event in tuberculous 
lesions of other organs. It has been suggested that some of these lesions may 
remain unreognized during life in the absence of roentgenographic studies.® 
Cerebral tuberculomas have received renewed interest, since it has been 
shown that surgical procedures in this condition are not necessarily followed by 
fatal meningitis but may prove to be of therapeutic value in selected cases.' 
This should apply particularly to calcified or ossified lesions in which a tendency 
towards healing and encapsulation is conspicuous. It remains in the realm of 
speculation whether with advances of antibiotic therapy, healing and calcifica- 
tion in cerebral tuberculomas will occur more frequently, making it feasible to 
recognize them on roentgenologic examinations. From the diagnostic stanelpoint, 
calcified tuberculomas of the brain are of importance since they present roent- 
genologic features which, in many instances, permit their differentiation from 
other ealeifjnng intracranial lesions.® 

For these reasons, it was considered of interest to record the following 
eases of caleified intracranial tuberculomas obseiwed in childhood. 

CASE REPORTS 

Case 1. — .1. H., a 20-month-olcl Negro orphan girl, was admitted in September, 191.1, 
because of pain and swelling of the left leg. Roentgenograms of the distal tibia revealed 
an oval-shaped cystic area of rarefaction, which was surrounded by slight bone sclerosis and 
extended into the epiphyseal plate. Tliis process was interpreted as chronic osteomyelitis. 
Histologic examination of biop.sy material from this lesion disclosed the presence of tuber- 
culous granulation tissue and acid-fast organisms. Roentgenograms of the chest revealed 
calcium deposits in the right lower lung field and calcified mediastinal h-mph nodes, but no 
definite active lesions in the lung parcnchj-ma (Fig. 1). On a search for further bone lesions, 
roentgenograms of the shull were obtained, and a moderate number of small, serrated and 
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...0 <».c.v»d >„ ...e »»i.. .»i.y T,»« lei... 

^^ere believed to represent intracranial tuberculomas. stay The patient uas 

in a semicomatose condition uitU her legs and thighs flexed. The neeh 

and Brudrinshi’s signs nere present. There ucre no remarkable chest findings, but 

cervical lymph nodes uere found to be enlarged bilaterally. 



FiS 1. Fib- 2. 

Fig. 1. — Case 1. Extenswo calcification oC mediastinal lymph nodes and calcium deposits 
in light lower limg field. 

Fig. 2. — Case 1. Multiple Intracranial tuliorculomas. Note irregular and serrated contour 
of the lesions « 

The laboratory findings showed a normal red blood cell count and slight leucocytosis. 
The mine examiiiatioii showed a few pus cells per high power field. The spinal fluid appeared 
clear and contained 1,108 white blood cells per cubic millimeter, with 98 per cent lymphocytes 
and 2 per cent polymorphonuclcars. Smears of the spinal fluid did not disclose acid-fast 
organi'-nis. The spinal fluid sugar was found to be 49 mg. per cent. A first strength tuber- 
culin tt“.t was positive. 

.\tter a rapid downhill course the patient died on tlic fifth liospital day. 
l\yfnUal Jutop<!ii Ftndiv/is . — Pleural adhesions were noted over both pulmonary apices. 
The traclicobroiiclual lymph nodes appeared enlarged, and one lymph node in the left hilum 
roic.iled extoiishe caseation. Calcium deposits were noted in both lungs and hilar lymph 
midei. The heart, li\cr, pancrea-, and kidneys wore grossly not remarkable. The spleen 
lontained vcieral small yellowish nodules. The mesenteric lymph nodes were considerablv 
>.wnllen, but there was no ca«eatioii found on cut section. The hrain weighed 140 Gm. The 
ccrobio'.imial fluid appeared cloudy and was increased in amount. The base of tlic brain was 
.Oiorcd by a large amount of thick, gelatinous, greenisli evudate, which extended later.ally 
toward- the .-yhian fi--ure«. Cut -eclions of the brain after fixation disclosed elc\en calcified 
1. - 11 . 11 - 111 llie gray and white matter of ll.e cerebrum, the floor of the posterior Iiorn of the 
rigid 1-itcral lentricle, the pon-, and the cercliellum. Histologic examination of the brain 
l ontiriiied the gro-- anatomic diuguo-is of tuWrculous meningitis. The c.alcificd mas=es were 
found 111 Ti-prc-cnt tuls-rciilomas r-arying in appearance from fibro-is to obvious activity 
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Commdit . — A 20-montIi old uliild A\ith piilmonaiy and osseous tubeiculosis nas found fo 
lia\e on loentgenographic e.xamination multiple calcified intiacranial tuberculomas. The 
child remained tiee of ceiebial f-ymptonis for a peiiod of observation of fifteen months, then 
developed fatal tubeiculous meningitis. On autopsy, ele\en calcified tuberculomas of the 
brain in various stages of activity neie found. 

Case 2. — C. S., a 15-month-old Xegio boy, was admitted on Aug. 2, 1945, because of 
iccent lye bums of the lips, mouth and tin oaf. On physical examination, numerous coarse 
and fine moist rales neie heard over both lungs, and dullness nas noted over the upper t«o- 
thiidb of the riglit lung. The cervical and ax'illaiy lymph nodes were found to be enlaiged. 
Thcic neio no unusual urinary findings, and the red blood count was nithin normal range. 
The nhite blood count disclosed 25,000 leucocytes nith 1 per cent eosinopliiles, 42 per cent 
polymoiphonuclears, 56 per cent hunphoej’tes. and 1 per cent monocytes. The first- and 
second strength tuberculin tests weio negative. Koentgenograpbic examination of the chest 
too days after admission disclosed an extensive, lather homogeneous consolidation in the 
legion of the light upper and right middle lobes. Aspiration pneumonia nas considered likely, 
and the patient nas treated uith penicillin and sulfadiazine. This uas followed by impiovc- 
ment in the general condition of the patient and satisfactory healing of the burns. 



Fig. 3. Fig. 4. 

Fig. 3. — Case 2 Tuberculous osteomyelitis of right fifth nb. Tuberculous inflltiation of 
I iglit lung and extensi\ e 1} inphadenopathy. 

Fig. 4. — Case 2. Four calcified tubeiculoinas m posteiior iiortion of cranial cavity. 

After discharge from the liosjutal, the p.aticnt was seen on several occasions in the out- 
patient department. He was readmitted on ilaicli I, 1940, because of extensive .swelling of 
the neck. The temperature on this second hospital admission was 103° F., the piiKe rate was 
120. and the re.spiiations were 2S. The cervical lymph nodes were maikcdly swollen, and a 
hard, nonfluctuant mass was palpable in the region of the right mandible. Inspection of the 
nioutli retealed several draining sinuses on the buccal surface of the right cheek and base of 
the longue. .V firm swelling about .3 cm. in diameter was noted in the posterior chest wall 
in the region of the fifth rib. 

The laboratory studies on this admission revealed a strongly positiro first-sticngfh 
tuberculin test. The blood count was not remarkable. 

Koentgenogranis of the che't rerealed an e.xtensire consolidation throughout the right 
hilar area and rigid lower and intermediate lung fields, where there were sereral small caleinm 
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acpoHits. The inferior aspect of the posterior portion of the right fifth nl) slioned an ohiong 
area of destruction, surrounded l>y a large soft tissue mass (Fig. 3). There was no signifi- 
cant iione proliferation in this region. Roentgenograms of the mandiWe di.«clo.sed alino.st 
complete destruction of the right angle, with formation of numerous small sequestra. Tiic 
roentgenologic examination of tlie skull disclosed four serrated calcium deposits, mea.‘.unng 
approximately 5 mm. in diameter in the right parieto-occipital area of the brain (Fig. 41, 

The prc.‘.ence of tubercle bacilli in the gastric contents was proved by guinea pig 
inoculation. 

During a hospital observation of nine months, no remarkable changes in the patient s 
condition acre noted. His temperature usually fluctuated between 99° and 103° F. Following 
discharge from the hospital the patient’s family moved to another city. It was learned tiiat 
he died in June, 1947. The exact circumstances of his death could not be ascertained. 

Comment . — A 2-year-old child with pulmonary and osseous tuberculosis nas found to 
have four calcified intracranial tuberculomas. There was no history of any symptoms rcfei- 
aldc to tlic central nervous system, nor did the patient develop any signs of intracranial dis- 
ease during an observation of nine months. Though the calcified lesions of the brain cannot 
bo considered proved tuberculomas, tliis diagnosis is highly probable in the presence of typical 
Joentgen findings and active tuberculosis of the lungs and hones. 



Fi;^. 5. — Case 3, SoIUarj- calcified tuberculoma. 

< vsf, ,f. II. It., a 0-ycar-ohl white boy, .sustained a head trauma on Feb. 2, 194S. Fol- 
lowing tlio accident, lie vomited twice .-md developed some drowsiness. TJio neurological find- 
ing- on admis-ion were entirely negative. Rapid improvement of the patient’s condition 
permuted an early di-eharge from the Iio-pilal. 

Roentgenologie examination of 11, e skull did not diseIo=e anv fracture linos or dei.re-ed 
f.agment- nor were there sign.- of inerea-ed intracranial pressure. There appeared, iiowover 
m the right parietal area, 10 mm. to the right of (ho midlino, an oval shaped serrated ealeium 
depn-it moa-iiring . hy U1 mm. in diameter (Fig. . 7 ). .V c!,e-t roentgenogram di-elo-ed cal 



At the age of ig diag.,o-ed as havin- ehildhoo ! tiiliee 

bv'"tuLere„l‘in l.'-"‘r>'-=>'l’-nopatl,y, and po-i 

n t t . Ill- f..,i...r „a- known to h.ave aetivc pnimonnry t«I.ereu]o-i.= at that 
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time. At tlie ages of 3 and 5 rears, he was known to hare had a number of coimilsions. 
Otherwise, his plirsical and mental dcrelopment had been satisfactory under the guidance of 
a tuberculosis clinic. At the time of hospital admission, he was considered to hare arrested 
pulmonary tuberculosis. 

Comment . — In a 9-year-old boy, a calcified intracranial mass was recognized roentgen- 
ologically as an incidental finding. The historj- of childhood tuberculosis, as well as the 
eliaracteristic roentgenologic findings, make it rcry likely that the obserred intracranial cal- 
cified mass represents a tuberculoma uhich nas apparently asymptomatic at the time of 
oboeiwation. 



Kig. C. — Post-mortem roentgenogram of brain (Case 1). Note tlie serrated and angtdai ap- 
pearance of the calcified tuberculomas. 

ROENTGENOLOGIC FEATURES 

Caldfied tuberculomas of the brain may vaiy greatly in size and number. 
The caleium deposits in these lesions measure usually from a few millimeters to 
2 to 3 cm. in diametei-.^ Though most of the lesions have been described as 
solitaiy, multiple lesions have occurred in a smaller number of eases.= Thus, 
Borehardt® deseribed the occurrence of four small calcified tuberculomas in a 
T-yeai’-old child. The presence of eleven calcified tuberculomas, as observed in 
Case 1, appears quite unusual in this respect. To my knowledge there is no 
other proved case in the literature in wliich such a great number of lesions was 
detected during life. 

A brief consideration of the gross pathologic features of cerebral tuber- 
culomas may explain the radiologic pattern of the individual lesions. The 
pathologic study of Evans and Coimdllc'’ revealed that intracranial tuber- 
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culomas usually contain three distinct zones. The center consists of a structuj- 
less caseous core, ivhereas the outer zone is formed by partially or completeij 
hyalinized connective tissue. At the junction of these layers calcification may 
take place, with formation of an intei-mediate calcareous zone surrounding the 
necrotic focus. This calcareous layer usually becomes indented and fractured 
as the outer zone of connective tissue shrinks and the necrotic center of the 
tuberculoma is absorbed or calcified. 

On the basis of these pathologic findings, Weinberger and Grant^ analyzed 
the literature and observed that the calcareous deposits in tuberculomas of the 
brain will frequently cast a characteristic shadow on roentgenographic exam- 
ination. The individual calcifications are usually rather homogeneous in their 
center, but have a serrated, lacelike, angular margin, representing the inter- 
mediate calcified zone of the tuberculoma. In those lesions in which the inden- 
tation and fragmentation of the calcareous shell are more pronounced, small 
calcium spicules and plaques seem to be separated from the main center of cal- 
cification. The tuberculomas thus lose their originally compact structure,’ be- 
coming irregular in outline and varying greatly in their various dimensions. 
These roentgenologic features are illustrated to advantage in a roentgenogram 


of the brain in Case 1 (Fig. 6). The calcareous lesions disseminated throughout 
flic cerebrum and cerebellum are seen to have a distinctly serrated and angular 
profile. Several of the larger lesions disclose a veiy irregular conlour, indicating 
considerable distortion and fragmentation of the calcareous shell. 


DIFFERENTIAL DIAGKO.SIS 


Though the roentgenologic appearance of calcified intracranial tubercu- 
lomas is frequently very characteristic, collateral clinical evidence should always 
be sought in differential diagnosis from other calcified intracranial lesions. It 
is beyond the scope of this paper to describe in detail the various types of path- 
ologic intracranial calcifications occurring in childhood and their differential 
diagnosis. In the following paragraphs, some of the more important calcifying 
ini racranial lesions will be briefly discus.sed. 

Among neoplastic conditions, craniopharyngiomas and angiomas deserve 
foremost con.sideration. In craniopharjmgiomas, the calcification may be floc- 
culent or linear, extending frequently into the pituitaiy fossa, which is usually 
enlarged and deformed." Calcification in angiomas assumes a characteristic 
double conlour and is cast into a tortuous and racemose pattern with predilec- 
tion foi- the occi])i1al areas of the brain.” Calcification of subdural hematomas 
usually consists of linear strands and plaques close to the inner table of the 
skull.” niiomas in childhood rarely calcify as extensively as tuberculomas 
except for ependymomas, which would be difficult to differentiate on the basis 
of rocnigenologic observations alonc.’^ 


In the presence of inultiple calcified tuberculomas, several conditions enter 
the differential diagnosis. Of foremost importance are the cerebral calcifications 
observed in tuberous sclerosis. In this condition the calcified lesions are usuallv 
. isere c. smooth in outline, and in close relationship to the ventricular svstem ” 
though cortical lesions liave also been observed in this disease. The diff’erenthl 
diagnosis ,s usually not difllcult. if attention is paid to the cutaneous nmuHef 
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lations of tliis disorder (adenoma sebaceum, cutaneous fibromas, and cafe an 
lait si)ots) and to the mental retardation exhibited by patients M’ith this disease. 

Recently, cerebral calcifications due to toxoplasmosis have attracted a great 
deal of attention.’- In this protozoan infection, multiple floceulent calcifications 
usually not more than 2 mm. in diameter are found to be scattered throughout 
large areas of the brain. In addition, curvilinear calcifications entirely unlike 
those observed in tuberculoma have been described. The presence of chorio- 
retinitis, hydrocephalus, or mieroeephalus is a common finding in this condition 
and is of considerable imiiortanee in differential diagnosis. 

Among the rarer intracranial calcifications in childhood, .symmetrical calci- 
fication of the basal ganglia .should be mentioned. The calcification in this 
condition is usually floceulent, though occasionally coalescence of these small 
densities may occur. The typical location and symmetrical di.stribution of these 
lesions, as veil as clinical signs of hypoparathyroidism, are important in the 
establishment of a correct diagnosis. In so-called calcification epilepsy,’® a large 
number of small, nodular, smooth calcifications may be disseminated throughout 
the cerebral cortex. The great number of the lesions, their smooth contour, and 
familial occurrence should bo of aid in differential diagnosis. 

CLIXIC.AL COXSIDERATIOX 

The clinical signs and smnptoms of tuberculoma are difficult to evaluate in 
fhosc ca.ses in vhich tuberculous meningitis ovei’shadows all other clinical fea- 
tures. Rich and McCordock” have emphasized that the development of tuber- 
culous meningitis usually can be traced to the rupture of a cortical or meningeal 
tubercle into the subarachnoid .space with sub.sequent discharge of organisms into 
the cerebrospinal fluid. Nevertheless, the formation of an intracranial tubercle 
does not necc.ssarily lead to the immediate development of meningitis, nor will 
all tuberculomas ultimately take this coui'sc. 

In those cases in which the intracranial tuberculoma remains isolated, the 
clinical symi)tomatolog.v depends largel.v upon the site of the le.sion. Tuber- 
culomas of the cerebrum, because of their predilection for the cortex, are fre- 
([ucntly the cause of generalized or .jaeksonian convulsions. Signs of increased 
intracranial ju’cssui-e I’areh- develop in these cortical lesions since thej’ are 
usually limited in size. On the contrary, tuberculomas of the cerebellum and 
brain stem not infrequently cause obstruction of the ventricular system or sub- 
arachnoid pathways. Generally, intracranial tuberculomas are difficult to dif- 
ferentiate from other spaec-occup.ving intracranial le.sions, which is demonstrated 
by the frequency with which they are removed under the mistaken diagnosis of 
brain tumor. 

I'ndoubtedly, there is a significant number of patients in whom ntbercu- 
lomas of the brain may remain temporarily or permanently asymptomatic. This 
is well illustrated in Case 1 of this paper, in which no cerebral manifestations 
were a]i])arent up to the time of the terminal illnc.ss. It is striking that this 
extensive disseminated tuhcrculoiis proce.ss of the brain remained clinicall.v silent 
for a considerable period of time. This observation emphasizes that in the dif- 
ferential diagnosis of both .symptomatic and a.symptomatie cerebral ealeification.s, 
tuberculomas deserve proper consideration. 
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SUJIAIARY and CONCLUSION 

Tuberculomas of the brain are more frequently observed in childhood than 
in adult life. In a small number of cases calcification of the lesions has been 

observed. ' t i i 

On roentgenographic examination calcified tuberculomas of the brain have 

a characteristic serrated and angular appearance which should frequently per- 
mit their differentiation from other calcifying intracranial lesions. Calcifying 
tuberculomas may occur as solitaiy or multiple lesions in any portion of the 
brain, rarely measuring more than 3 cm. in diameter. 

Three eases of calcified intracranial tuberculomas are presented. In two 
cases, the lesions were multiple and in one case, solitary. In the first case the 
roentgenologic observation of multiple calcified cerebral tuberculomas was con- 
firmed on autopsy. In the other two cases the history of active tuhereulosis and 
the characteristic x-ray appearance make the tuberculous nature of the obserwed 
intracranial calcifications very likely. 

It is conceivable that clinically asymptomatic cerebral tuberculomas occur 
more fiequently than statistics indicate and that these lesions may remain un- 
recognized in the absence of roentgenologic studies. 

Calcified tuberculomas of the brain .sbould always be considered in the dif- 
ferential diagnosis of solitary or multiple, symptomatic or a-symptomatic, intra- 
cranial calcifications. 
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TPIE TEEATMENT OF PNEUMOCOCCAL MENINGITIS WITHOUT 
INTEATHECAL PENICILLIN 


G. H. Lowrey, M.D., axd J. J. Quilligan, Jk., ]\I.D. 

Ann Arbor, Mich. 

T he ill effects associated ivith iuti-atliecal forms of medication in the treat- 
ment of meningitis have recurred with eacli new form of therapy as it has 
developed. With the use of senim and each of the sulfonamides, the intrathecal 
route has been first advocated and then discarded. At present, intrathecal peni- 
cillin is still generally accepted in the treatment of pneumococcal meningitis, 
althougli there are some indications that it is losing favor. Eammelkamp and 
Keefer" and others®' ® have presented eiddence that penicillin given by the 
intravenous or intramuscular route does not diffuse readily into the cerebro- 
spinal fluid. Ill experimentally induced pneumococcal meningitis in dogs, sys- 
temic penicillin alone proved inferior to sj'stemic and intrathecal administra- 
tion.'® However, it has been demonstrated that acute inflammation of the 
meninges docs promote diffusion of the antibiotic into the spinal fluid." Eeports 
showing that the intrathecal administration was not without danger®’ have 
led us to make limited use of this form of tlierapy. Subsequently, a few reports 
of single eases of pneumococcal meningitis treated successful!}' ndth intravenous 
or intramuscular penicillin have appeared.'®-" Furthermore, there is a lack of 
convincing evidence that the introduction of penicillin into the subarachnoid 
•space increases the concentration of the antibiotic in the meningeal tissues. All 
layers of this tissue are richly supplied with blood vessels or lymphatics or both. 
Since the infection is one involving the meninges, it would seem logical that the 
purpose of treatment would be to maintain a high concentration of the thera- 
peutic agent in the tissues and not in the exudate. This can best be effected by 
adequate blood levels. 

It is the purpose of this communication to report seventeen patients with 
meningitis due to pneumococci treated n-ithout intraspinal penicillin, fourteen of 
whom recovered. 

general, observations 

The individuals treated in this seiies are listed in Table I. Table II shows 
the distribution of the patients according to the amount of penicillin given and 
the results of therapy in terms of the percentage of patients who recovered and 
who suffered complications. Also a gi-oup of five individuals who received addi- 
tional intrathecal medication are included in Table II. The patients ranged in 
age from 6 weeks to 63 years. Six were below 2 yeai-s of age and five weie 
between 2 and 14 years of age. With one exception, all were treated inth com- 
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to two of those receiving intrathecal pemcillm. 

SOMMARV OF SCVEKTEEN PaTIESTS TREATED WITHOUT INTRATHECAL PEXICIELIX 


Table I. 


CASE XO., 
INITIALS, 
AGE 

]. N.M. 
o2 yr. 

2. K.G. 

2o yr. 

3. I.B. 

4 nio. 

4. Pv.B. 

3 mo. 

5. G.E.* 
G mo. 

6. P.M.’' 

14 yr. 

7. E. S.* 
8 yr. 

8. D.W. 

<■ yi. 

0. p.'i.* 
17 yr. 
Ul. M.E. 

2 yr. 

5 1. 0. P. 

4 yr. 
12. I. S. 

3 mo. 


. duration OF I 
ILLNESS PRIOR 
ItO ADMISSION 
\ (DAYS) 


CONDITION ON 


SPINAL FLUID 
NO. CELLS, 

type PNEU- 


dukation 
OF FEVEP. 

IN days in 

HOSPITAL 


OUTCOME 


14 

10 

30 

14 


14 


Comatose 

4,000 

11 

T. 105° F. 

L 

12 

Comatose 

25,000 

T. 105° F. 

VIII 


Comatose 

15.000 

37 

T. 103° F. 

XIX 


Eetliargic 

024 

42 

T. 100° F. 

VII 


Comatose 

240 

124 


T. 105° F. 


Comatose 

17,300 

- 

T. 104° F. 

IV 


Irrational 

.8,000 

- 

T. 104° F. 

III 


Comiito«e 

1,000 

• .s 

T. 105° F. 

III 


Irrational 

9,000 

4 

T. 104° F. 

XXVIII 


('omato«o 

3/jOO 

4 

T. 104° P. 

XVIII 


Comatose 

2,000 

18 

T. 103° F. 

? 


Moderately ill 

000 

17 


T. 104° F. 


IV 


13. E.R. 

1 

Comatose 


s.ooo 

10 

40 yr. 


T. 102° F. 


9 


14. F. 8.* 

40 

Comiitc-c 


3,000 

8 

G3 yr. 


T. 101° F. 


1 


15. T. D.° 

25 

Comatose 


2,000 

4 

10 vr. 


T. 103° F. 


I 


10. A. 0, 

• 0 

Comatose 


1,200 

22 

4 mo. 


T. 105° F. 


VII 


17. S. B. 

1 

Eetliargic 

• 

1,000 

10 

0 uk. 


T. 103° F. 


VII 



Peoovery 

Recovery 

Recovery 

Brain 

damage 

Recovery 

Death in 
124 days 
Deatli in 
2 hours 
Deatli in 
18 hours 
Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Brain 

damage 

Recovery 


’.siBnlflcs t)if;apy uitli sulfonamides and/or penicillin before admission to thi-s hospital. 

TadI.F. II. A COMPARLSON OF RE.SULT.S OF COMBINED SULPADIAZINE AND PENUCILLIN THERAPY 

I.N Pneu.mococcal AIenincitis’‘ 


NO. 

PATlFNT.S 


AVERAGE DAII.Y DOSE 


A 

n 

A umi B 

ITotiil of all patients 
Ircatoil with '■vi.toiiiic 
DcnU’illiiil 
0 

(Pnlieiitv treated nith 
si'temic and inira. 
thi'cal penirillin) 


10 

i 

17 


•AH bm 


one of the p'ltl, r«,^lved Fulf.adi.azlne. 


PKNICILLIN' , 

(vsxrs) 

VEn CEST 
HFCOVKRKI) 

j l*Kn CF.N'T 

1 rOMPMCATIOXK 

120,000-100,000 

70 

10 

320,000-400,000 

100 

14 

120,000-400,000 

82 

12 

120,100-100,000 

I.M. or I.V. 

5,000 20,000 
intrathecal 

80 

00 
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The duration of illness in all patients prior to admission, including those 
Avitli intrathecal therapy, varied considerably (Table I). Only two patients 
were referred to tliis liospital with an established diagnosis of meningitis con- 
firmed by a lumliar irancture before admission. Ten of the patients had evidence 
of an otitis media for days or weeks before admission, and four had findings of 
pneumonia at the time they were admitted. Three patients also were proved to 
have mastoiditis. Only four showed no evidence of a complicating infection at 
the time they were first seen here or gave no histoiy of such an infection. The 
time of onset of meningitis in most of these patients is obviously difficult to 
estimate. This is particularly true in the infants and children. With the excep- 
tion of one patient, it is probable that meningitis was present in most for only 
a brief period before the time of admission to this hospital. Fourteen of the 
patients had received no specific therap 3 ’^ before being seen here. The remaining 
eight had either sulfonamides, penicillin, or both for vaiying inteiwals of time 
l)cfore admission. 

BACTERIOLOGIC STUDIES 

Bacteriologic diagnosis was made ly smear and culture of the spinal fluid. 
Cultures were positive in all except one patient, who had positive cultures in 
another hospital and had organisms seen in the spinal fluid smears on two occa- 
sions after admission here. One patient had a positive culture but a negative 
spinal fluid smear. Pneumococcal tj'ping was done on all but three patients. In 
most of the patients lumbar punctures were done on admission and again fortj’'- 
eight hours later, or more frequentlj’ as seemed indicated b.v observation of the 
individual case. Particular emphasis was placed on the persistence of a positive 
culture or smear. Routine cell counts, sugar, and protein determinations of the 
spinal fluid were also made at these times. Blood cultures ivere taken at the 
time of admission on five patients, and all wore negative. 

RESULTS 

Fourteen of the seventeen patients treated with sj'stemic penicillin and 
.sulfadiazine recovered from the menhigitis, a rate of S2.3 per cent, which com- 
pares veiy favorablj' with other series reported in the literature.^'” These find- 
ings are listed in Table II. Three patients died while on this form of therapy, 
two within eighteen hours of the time that thej' were first seen at this hospital. 
The third patient lived 124 daj's and at autopsy showed no evidence of active 
infection. Ilowever. there was marked cortical atrophj’^ and degeneration plus 
internal hj'drocephalus. Two of the fourteen patients who recovered had severe 
mental i-etardation. 

Not one of the patients who responded to therapj' had a relapse of the 
meningitis. To minimize this common occurrence, dosage should be adequate 
and continued long enough to eradicate completelj’^ the quiescent foci of infec- 
tion. The average duration of therapj' in patients who recovered was twelve 
days after the temperature returned to normal. 

A further anah'sis of tlie data indicates that regardless of the antecedent 
t.vpe of pneumococcal infection (i.e., otitis media, pneumonia, etc.) the results 
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o£ therapy were favoralole. iloreover, as shown in Table I, the duration of jneh 
illness previous to therapy did not seem to influence the final oiitconie. Ei« J 
two per cent of the patients showed some foci of infection other than mem - 
gitis. It is interesting to note that the factor of age had little significance prog- 
nostically. Deaths were rather evenlj- distributed over the entire age span and 
complete recovery occurred in both the youngest and the oldest patient. How- 
ever, all patients who had sequelae of brain damage were less than a yeai of age. 
The tjqie of pneumococcus did not influence the course of the disease. A similar 
observation regarding the pneumococcus tjnpe has been reported by MHiite and 
his associates® in a series of fifty patients. No significant prognostic value could 
be attached to either the sugar or protein content of the spinal fluid ivith re- 


peated deteiTuinations during the eoui’se of each illness. 

The severity of illness was no greater in the five patients who received the 
intrathecal penicillin than in the others. Unfortunately, results in this group 
are not significant because of the small number. There was one death, and three 
patients had neurological complications. One of the sequelae, a seventh and 
eighth nerve paralysis, may have been due to the accompanying mastoiditis and 
mastoidectom}'. Nevertheless, the high incidence of complications in this small 
group plus others reported in the literature associated with intrathecal peni- 
cillin^' should make one cognizant of the potential danger of this form of 
therapy. Although it is recognized that no definite proof is given in this series, 
the impression of a poor effect is obtained. 


DISCUSSION 

The fact that treatment of pneumococcal meningitis systemically resulted in 
a recovery rate as good as in reported series where intrathecal therapj’- was used 
indicates that the latter, in most in.stances, is unnecessary. Moreover, as pre- 
viously mentioned, some ill effects liave been obseiwed with intraspinal penicillin. 
It should be stressed that each patient should be treated individually. Careful 
observation during -the first twenty-four to forty-eight hours of illness with 
repeated lumbar punctures and bacteriologic examination of the fluids should 
he an accessory guide to therapy. 

No precise statement can be made concerning the dosage of sulfadiazine or 
penicillin. It .should be cmpha.sizcd that the sulfonamide is as important as the 
penicillin in the therapeutic program. The average amount of sulfadiazine 
given to infants and children in the present study was 0.2 Gm. per kilogram of 
body weight (l.f, gr. per pound) per twenty-four hours. In adults the average 
doses were G.O to 8.0 Gm. per day. Xo untoward results were encountered 
though most of the patients were kept on this medication for periods longer than 
two weeks. The average daily doses of penicillin in Group A, Table II were 

intramuscularly. A few patients also received 10,000 
o 30000 units intravenously at the start of therapy. In Group C intra- 
thecal pcmcilbn was given, in addition to the systemic injections in 
dosages of lO.nno to Ib.OOO unit.s once or twice a day for an average of four 
.... uoup D the dosage of ponieillm averaged from 320,000 to 400 000 
units ,ntramu.seularly dail.v. and in addition several patients received an initial 
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100,000 to 200,000 units intravenousljE No intrathecal penicillin was used dur- 
ing this latter period (from 1946 to the present), and aU seven of the patients re- 
covered (Cases 11-17, Table I). Tlie amounts Just specified were used regardless 
of age and were given at three-hour intervals. In Group A the average duration 
of therapy was thirty days, and in Group B the average duration of therapj' was 
twenty-two days. In both groups sulfadiazine, as well as penicillin, was given for 
the entire time in the majority of instances (Table II) . Although the number of 
cases is small, it would seem that the use of larger doses of the antibiotic gave 
better results than in the earlier cases where smaller amounts were used. An- 
other possible factor contributing to differences in these results may have been 
the changes in the production of penicillin resulting in a more uniform product, 
which was administered to the individuals in Group B. 

In only one ease can it be .stated that adjunctive use of intrathecal penicillin 
may have accomplished more than .systemic penicillin alone. This was hi the 
only patient who had persistently positive spinal fluid cultures (for ten consecu- 
tive days) until intrathecal penicillin was given. Other factors may have influ- 
enced the elimination of the organism from the spinal fluid. Concurrent with 
the introduction of penicillin into the subarachnoid space, the dose of intra- 
muscular penicillin was increased and antipneumococcal serum was adminis- 
tered. In addition, it was noted on several previous examinations at this hos- 
pital that the patient was mentally retarded. Transillumination of the head 
showed a marked defect of intracranial structures in the frontal regions. What 
effect, if any, the intracranial anomaly had upon the course of the disease is diffi- 
cult or imiiossible to evaluate. All other patients had negative spinal fluid cul- 
tures and smears of the fluid sediments within forty-eight hours of the time that 
specific therapy was instituted. In one patient treated without intrathecal peni- 
cillin, in whom more frequent lumbar punctures were done, the spinal fluid 
culture became negative in six horn's, 

summary 

The treatment of seventeen patients with pneumococcal meningitis with 
sulfadiazine and penicillin resulted in a recovery rate of 82 per cent. No intra- 
thecal penicillin was used in this group. Seven were treated with relatively 
large doses of i)enicillin (320,000 to 400,000 units dailjG with a recovery rate of 
100 per cent. 

Tlie tliera])y of ])neumocoecal meningitis should be individualized for each 
t)aticnt, and intrathecal penicillin shoidd be reserved for those who do not 
respond to adequate .systemic therapy. 
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Addendum 

Since the preparation of this manuscript wo have treated one other patient with pneu- 
mococcal meningitis as outlined above without intrathecal penicillin. She was an infant 10 
months of age and recovery was apparently complete. 



JIORTALITY OF ACUTE INFANTILE DIARRHEA AT THE 
LOUISVILLE GENERAL HOSPITAL PROM 1943 TO 1947 


GcoRGr E. Prince, M.D., Gastonia, N, C., and James "W. Bruce, 

Louisville, Ky. 

I N 1944 Glaser and Brnce^ reported 180 cases of diarrhea seen at the Louisville 
General Hospital during the months of Julj’’, August, and September from 
1940 to 1942. There were thirty-tivo deaths, or a mortality rate of 17.8 
per cent. In 1942 they had fifty-eight cases during these three months with six 
deaths, or a death rate of 10.3 per cent. The reduction in the mortality rate 
^^'as believed to be due to certain changes in therapy. Since 1942 we 
have admitted 570 infants with acute diarrhea to the Louisville General 
Ilo.spital. Sixtj’^-two of these patients died. The death rate was 10.9 
per cent. Although the plan of treatment has changed very little, there 
has been a marked variation in the fatalitj' rate from one month to the next, 
and from one year to another. For example, in 1943, during the month of 
October, there was an 8 per cent mortality, while in November of the same year, 
tiiere were no deaths. In 1943 the death rate was 13.9 per cent, and in 1944 it 
was onl}’’ 4.6 per cent. Because of the different severity of diarrhea during cer- 
tain months or years, it is ver}^ difficult to evaluate properly any plan of therapy 
unless a control group is available at the same time the new treatment is 
being used. 

In 1943 the majority of the infants were treated as described in the repoi't 
of Glaser and Bruce. This consisted of starvation for twelve hours in moder- 
ately severe eases and for as long as thirty-six hours in the veiy severe eases. 
During this period, sips of boiled water were sometimes given. A continuous 
intravenous drip was begun at the onset of treatment. One-sixth molar sodium 
lactate was usually given immediately, followed b.v 5 per cent glucose in saline. 
Not more than half of the total daily fluid contained saline. At least three 
ounces of fluid per pound of bod 3 ' weight were given intravenously each day of 
the starvation period. On the second daj- of treatment, plasma or blood was often 
given. 'Wlienever possible, a needle was inserted into a vein without “cutting 
down,’’ but in most instances of severe diarrhea, it was necessarj* to cannulatc 
the vein. 

If the patient improved after twelve to thirt.v-six hours, he was offered 
buttennilk eveiy three or four hours, and was allowed to take as much of this 
milk as desired. In those patients who refused buttermilk, boiled skimmed milk 
was given. Tifiien the diarrhea ceased, the feeding was graduallj- changed to a 
whole milk or an evaporated milk foi-mula. 

Ncarh' all infants received eitlier sulfathiazole or sulfadiazine in a dailj’ 
dosage of one grain to one and one-half grains per pound of body weight. Tin’s 
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was usually administered subcutaneously in a 5 per cent 

period of starvation, after wliicli the medication was given by moutli. 

patients received sulfaguanidine. • i i -i i 

In 1944 treatment remained muck the same as previously descrilied, except 

that the infants were started on a small amount of buttermilk and this grad- 


ually increased. . . n . 

During 1945 and 1946 longer periods of stanmtion were employed, and in 

severe cases, intravenous fluid was given for forty-eight or seventy-two hours. 
In patients with recurrence of diarrhea, starvation was repeated, trreatei 
attention was also given to the administration of plasma to provide needed 
protein. Except for a few patients who received lactate Einger’s solution, no 
fluid containing potassium- was given. 

Buttermilk, boiled skimmed milk, or Protein milk was used in small amounts 
after the period of starvation. The milk was gradually increased, and before 
discharge, the patient usually ivas on an evaporated milk or a whole milk formula. 

The intern and resident staff performed all treatments. Only patients who 
had not responded to outpatient care or those who were dehydrated when first 
seen were admitted to the ward. No newborn infants were included in this 
report, except eight premature infants who were admitted in 1946. The 
cliief complaint in all cases was diarrhea, but about 5 per cent of the patients 
had some other evidence of infection. Bronchopneumonia and otitis media ivere 
most common. 


TABt.E I. Moktalitv Bate ix Acute Diarrhea 1943 Through 194G 


YEAR 1 

KO. 

1 CASES 

KO. 

DEATHS 

1 MORTALITY 
t RATE (%) 

CORRECTED SIOR- 
TAEITYRATE {%) 

1943 

201 

28 

13.9 

11.2 

1944 

87 

4 

4.6 

4.6 

1945 

130 

14 

10.3 

8.3 

1940 

146 

16 

11.0 

3.7 

Total 

570 

62 

10.9 

7.5 


The mortality rates are shomi in Table I. Tlie highest death rate, 13.9 
per cent, occurred in 1943, although the treatment was the same as that given 
in 1942. During July, August, and September, 16.2 per cent died in 1943, 
while the fatality rate was 19.3 per cent during the same months in 1942. The 
lowest fatality rate was found in 1944 when only 4.6 per cent died. During 
July, August, and September of that year the death rate was 10.2 per cent. 
Fewer cases occurred during that year, and since only minor changes in therapy 
were instituted, it seems .iustifiable to conclude that the disease was of less 
severity than usually encountered. 

The “corrected mortality'’ given in Table I was calculated with omission 
of those patients who died within the first twelve hours. In 1946 there were 
four patients who died within two houi’s after admission, giving a corrected 
mortality rate of 9.1 per cent. During 1946 eight premature infants were trans- 
ferred from a premature station in which an epidemic of diarrhea was present 
The mortality rate l.ad been over 90 per cent at this premature nursery, and 
we were able to save only one of the eight. Because of the recognized hi-h 
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mortality rate of epidemic diarrhea in premature infants, the “corrected mor- 
tality’’ of 3.7 per cent -was calculated by omitting these eight infants. 

During this four-year period, there wei-c 447 rvhite infants with fortj'-seven 
deaths, giving a mortality rate of 10.5 per cent. There were 123 Negro infants 
rvith fifteen deaths, or a death rate of 12.2 per cent. 

The mortality rate according to age is shown in Table II. In general, the 
younger the infants, the higher the death rate. Fifty per cent of the infants 
who died were under 4 months of age. Likewise, the smaller the infants at time 
of admission, the higher the fatality rate. Forty-eight per cent of the infants 
who died weighed less than S pounds. There was a definite seasonal incidence 
encountered, and 64 per cent of the eases occurred during the months of July, 
August. September, and October. The mortality rates during July and August 
were no liigher than the average, but in September and October the fatality rate 
was 15.4 per cent and 14.3 per cent respeetivelj', as compared to the average 
rale of 10.9 per cent. 


T.\ble II. lIoRT.vLiTY Bate Accordixg to Age 


.VGE (.months) I 

NO. CASES 

1 NO. PEATIIS 

1 MORTAMTV KATE 

0 3 

190 

31 

16.3% 

4-0 

120 

15 

11.9% 

7-12 

IIS 

7 

5.9% 

13-lip 

1.30 

9 

6.6% 


The milk that tlie infant was receiving at the time of the onset of diarrliea, 
seemed to influence the prognosis. Although a good number of the infants were 
nui-sing the breast at the time of admi-ssion to the hospital, none of these infants 
died. There was not a single death in four years of an infant who developed 
diarrhea while nursing the breast. 

At least three stool cultures wci'C obtained from all patients except those 
who died shortly after admission. Among the 570 cases there were onlj' three 
patients from whom the cultures were positive for dysenterj- organisms, and 
tliese belonged to the Flexner group. Bacillus typhosus was isolated from the 
stools of two infants admitted because of severe diarrhea. Both patients with 
typlioid recovered, but one patient with dysentery died. Despite the use of rectal 
swabs and efforts to inoculate the culture plates immediately, the nimiber of 
positive stool cultures remained surpn’singly small. 

AYeihl and his associates^ have recently reported on the mortality rate of 
infants ulth acute diarrhea seen at the Cincinnati General Hospital during the 
ycai-s 1944 and 1945. There were 292 patients with a total of twenty-two deaths. 
The combined fatality i-ate for the two-.vear period was 7.5 per cent. The 
corrected mortality rate was 5.6 per cent. Because of the similar cHmate and 
sectional location of Louisville, it was of interest to eompai'e these mortality 
rates with those obtained here during the same ijeriod. In our series there were 
233 eases with IS deaths in 1944 and 1945. The mortality rate was S.l per cent, 
and the corrected mortality rate was 5.8 per cent. 
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SUAIAIAKY 

The mortality rate of acute diarrhea of infants varies greatly during 
different months or years. 

From 1943 through 1946, 570 patients ndth severe acute infantile diarrhea 
v'ere admitted to the Louisville General Hospital. Sixtj'-two of the patients 
died. The death rate vas 10.92 per cent, and the corrected mortality rate ivas 
7.5 per cent. 
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Case Reports 


IDIOPATHIC HYPOPAKATHYEOIDISJI 

A Case Simulatixg Epilepsy Brain Tumor 

Sidney AV. Berezin, jM.D., ^vnd Julius D. Stein, M.D. 

New York, N. Y. 

I DIOPATHIC liypoparathyroidism is a kiiowoi clinical entityJ Tlie criteria for 
diagnosis are; (A) low seram calcium level; (B) high serum inorganic phos- 
phorus level; (C) normal skeleton as demonstrated bj^ roentgenography; (D) 
absence of all signs of renal insufficiency. In many patients, the cause of hypo- 
parathyroidism is obwous, such as inadvertent extirpation of the parathyroid 
glands following th.rroideetomJ^ In other patients, the cause of the" hypopara- 
thyroidism is often veiy obscure. In these cases, the term "idiopathic” hypo- 
parathyroidism is used. Reports on the pathologic changes of this entity are 
meager. Yanase'^ reported hemorrhages in the parathyi'oids of infants, pre- 
sumably secondary to birtli trauma or neonatal asphyxia. Such injuries often 
resulted in the hj'poplastic glands -which were found later in life. The hemor- 
rhages ranged from slight extravasations of blood to massive infiltrations ; some 
of the patients manifested tetany, others did not. Drake^ reported a case in 
which the parathyroids were completely replaced by fatty tissue. He also 
referred to acute infections as the possible etiological agents® of the degeneration 
of parathyroid tissues. It is interesting to speculate upon the role of the severe 
infection in relation to the subsequent development of parathyroid disease. Acute 
infection was responsible for the first hospital admission of our patient; how- 
ever, no specific predominating pathogen w'as demonstrated upon that admission. 
Drake' found no particular sex incidence in hj^poparathyroidism, but noted that 
most patients reported fall into two age groups, childliood and middle life, very 
few eases being seen in adolescence or early adulthood. 

Another factor which must be considered is that in some cases the symptoms, 
signs, and laboratoiy findings of hypoparatlyroidism occur because of the lack 
of secretion of the parathjwoid hormone, while in other cases, the patient may 
be able to produce parathyroid homone, but the peripheral tissues of the body 
are unable to respond to this secretion. In such patients the sjTnptoms, signs, 
and labora'torj’’ findings are identical with tliose found in patients in whom there 
is lack of production of the hoimone. To differentiate the "true” idiopathic 
hypoiiarathyroidism — i.e., the condition in which no hormone is produced — ^from 
the "pseudo” hypopai-athjToidism — i.e., the entity in -which the peripheral 
tissues do not respond to the stimulus of the hormone — the Ellsworth-Howard 
test is used.^ In this determination, parathyroid extract is injected intravenouslj* 
and the response noted. The primary response is an increased urinaiy excretion 
of inorganic phosphorus associated -\wtli a lowering of the blood seium inorganic 
phosphonis and a rise in the blood senmi calcium level. If the patient responds 
to the test by an increased urinaiy excretion of inorganic phosphorus, then the 
peripheral tissues are sensitive to the stimulus of the hormone and the disease 
is due to a deficiency in the elaboration of the hormone rather than to the in- 
ability of the body tissues to respond when it is present. 


From the service of Dr. Harry S. Altman. pedfatrfclan-!n-chlef, Lincoln Hospital. 
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fact that true idiopathic hypoparathyroidism may simulate epilepsy or 

cv fumor '“no. gLr.Uy\\»lM ol 

neurology do not mention hypoparathyroidism m the differential oj 

puilensv Shelling - however, in his hook on the parathyroid gland sti esses that 
(1) tetany of parathyroid origin must he differentiated from tetany due to 
other causes; and (2) tetany must he distinguished from epilepsy. The eliiiical 
signs in both syndromes are so very similar that even the most careful obseryei 
may readily mistake tetany for epilepsy and mce versa iinless analysis M the 
serum calcium and phosphorus levels is made. Sutphin, Albri^t, and McCun 
state that there have been three cases at the Massachusetts General Hospital 
■which were diagnosed as idiopathic epilepsy and the patients followed ^ 
period of years before the diagnosis of hypoparathyroidism was finally made by 
blood chemistry. In the same article, they report a patient with idiopathic 
hypoparathyroidism who was admitted to the hospital with signs of inci'eased 
intracranial pressure, choked discs, and eon'vulsive seizures. A cerebral neo- 
plasm was suspected, but electroencephalograms and ventriculograms were nor- 
mal. Following adequate therapy for the _hypoparath 3 ^roidism, the papilledema 
disappeared. This increase in intracranial pressure occurring in hypopara- 
thj'roidism may readily simulate brain tumor or other expanding intracranial 
lesions and may easily mislead the clinician unless a serum calcium determination 
is made. The physiopathologic mechanism of the increase in intracranial pres- 
sure and papilledema is at present obscure. The importance of being aware of 
the similarity of cerebral neoplasm, epilepsy, and hypoparathyroidism has been 
mentioned by Levy,’’ who states; "This patient was in the paradoxical position 
of knowing what was producing her seizures, but because her symptoms did not 
fit in with the usual picture of tetany, she was labeled hysterical or epileptic.” 

The folloiving case of idiopathic hypoparathyroidism is being reported be- 
cause of its simulation, at various times, of both epilepsy and cerebral neoplasm. 


CASE REPORT 


E. R. was bom of Puerto Rican parentage at the Lincoln Hospital on March 
8, 1940. Ilis mother was serologically negative, and delivery was spontaneous 
and normal. His neonatal period, growth, and development were apparently 
normal. The familj’- historj'^ was noncontributory. 

Ills first Linmln Hospital admission was on Oct. 6, 1941 for severe acute 
tonsillitis, sinusitis, and erj'thema multiforme. A suggestive rachitic rosari'^ 
noted on phj'sical examination was not confirmed by x-ray studies. An electro- 
cardiogram was normal. (See Table I, a for blood chemistry.) He was dis- 
charged Dec. 14, 1941. 


The second admission was on Feb. 17, 1945, at the age of 5 years Due to 
poor economic conditions at home the child had been placed in a children’s 
shelter. Ihree days before release from this institution, he developed a fever, 
and the night before admission he complained of pain in the right calf and a 
lump was noted in that area. He then developed pain in both hands’ which 
contracture of both hands and wrists. PhysiS exam- 
ination on admission revealed a tjpical carpopedal spasm and positive Chvostek 
and I roiisseau signs. Both of these signs were immediately relieved by admin- 

a contagion liospital. pmneria carriei and was transferred to 
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Table I. Blood Cuemistky Betebsiinatioks 



CAL- 

IXOR- 

GAXIC 

PHOS- 

ALKA- 

LINE 

PHOS- 

PHA- 

TASE 

TOTAL 

PEO- 

ALBU- 

GLOB- 

UREA 

NITEO- 

CO 3 

COM- 

BINING 

CHO- 

LES- 

CEPH- 

AUX 


CIUM 

PHATE 

(BODAX- 

TEIN 

MIX 

ULIX 

GEX 

POWER 

TEF.OL 

PLOC- 


(MG. 

(MG. 

SKY 

(GM. 

(GJt. 

(GM. 

(MG. 

(VOL. 

(MG. 

CUL\- 

DATE 

%) 

%) 

UNITS) 

%) 


%1 

%) 

%) 

%) 

TIOX 


rt,t aclvnssion 


«. Oct. 20, 1941 
coil ft admisiion 

10.4 7.0 

5.3 3.0 

1.7 12.0 



h. Feb. 18, 1945 

0.0 7.8 S.l 

7.2 4.7 

2.5 13.0 48 




Intenal during which no vitamin D was 

given 



nrd a(hnii,si07i 






r. Oct. 23, 1945 

G.S 7.1 13.2 

7.4 4.1 

3.3 14.0 

205.0 

Neg. 

5,000 

units of vitamin D and 1.5 6m. calcium chloride given daily 



(1. Dec. 5, 1945 
c. Dec. l.j, 1945 
f. Dec. 20, 1945 

7.2 5.7 4.S 

12.2 0.0 0.1 

11.5 4.5 3.2 



178.0 

Neg. 


Calcium chloride omitted 




< 7 . .Tan. 7, 1940 

10.2 3.0 11.2 




Ncg. 


’Medication not 

tal'cn regularly 




until ntlmi'.swn 
h. .\pril 22, 1940 

I. April 20, 1940 

Mav 10, 1940 

1 . Sept. 12, 1940 

1 . Oet. 2S, 1940 

11.1 .3.4 

7..S 

7.0 

9.3 3.9 

7.4 

7.4 

14.7 

247.0 


StnViUttaiion on oral calcium gluconate, vitamin D, and dihydrotachystcrol 



ifth admission 

m. March 15, 194S 

8.0 4.5 6.0 

7.0 4.4 

2.6 16.0 

182.0 

Neg. 

Glucose Tolerance Test (mg. %) 

DATE 

1 FASTING 1 HR. 

i 1 he. I 

2 HR. 1 3 HR. 

1 4 HR. 

Oct. 15, 1945 

73 84 

91 

71 66 


06 


Uc was seen for the tliii-d time eight months later on Sept. 21, 1945. Thrice 
during the preceding week tlie child had had episodes of sjmcope and uncon- 
sciousness, each of about ten minutes’ duration, which occurred wliile he iTas 
plajdng in the street. There were no associated coniuilsions. No vitamin D 
preparations had been given duidng this eight-month interval. Phj^sical exam- 
ination on admission was essentially normal. There was no sensitivity mani- 
fested to carotid sinus pressure. Laboratory studies showed nonnal blood count, 
serologj', urinalysis, electrocardiogram, and x-rays of slaill, chest, and long bones. 
The blood chemistry determination is shoivn in Table I. c. Results of the Ells- 
worth-IIoward test are shown in Table II. This test confirmed the diagnosis of 
time idiopathic hi-poparathyroidi-sm. The ophthalmologist found no retinal 
abnormalities or cataracts. A glucose tolerance test was done on Oct. 15. 1945 
(see foot of Table I). 

■While in the hospital, the patient was observed by a number of investigators 
to have “seizures.” which occurred as many as six times in one day. These 
episodes occurred while the child was .sitting at rest or playing in bed, and (in 
several occasions they seemed to be direeth' precipitated by the overbreathing 
associated with emotional excitement. The patient would suddenly be seized 
with a clonic contraction of the right upper and lower extremities and a twitch- 
ing of the entire right side of the face; a few seconds later he would show slight 
evanosis of the lips; and then after a lapse of from thirty to si.xty seconds the 
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attack Y-ould teminate, and he would sink' to the bed exhaiisted. There was a 
considerable degree of clouding of consciousness during an attack but the child . 
could apparently hear questions that were put to him during the seizure and 
would answer them at its termination. He felt sleepy after an attack, but 
there were no residual neurological signs or other symptoms. A consultant 
endocrinologist Relieved these episodes to be attacks of petit inal epilepsy coni- 
plicating an underlying idiopathic hypoparathyroidism. An electroencephalo- 
gram was done, the patient’s cooperation being exemplary; this revealed an 
electrical pattern normal for the child ’s age. 

Accordingly, it was postulated that the epileptifonn manifestations \vere a 
sequel of the underlying endocrine dysfunction, and a therapeutic trial of the 
oral administration of 50,000 units of vitamin D and 1.5 Gm. of calcium chloride 
daily was begun on Nov. 28, 1945. On Dec. 5, 1945, blood chemistiy determina- 
tions were done. (See Table I, d.) On December 13, the values Avere as shoAvn 
in Table I, e, on December 26, as shown in Table I, f. On December 29, the 
calcium chloride was omitted from the therapeutic regimen. On Jan.' 7, 1946 
the levels were as seen in Table I, g. After the onset of therapy on Nov. 28_, 1945, 
the patient 'did not have a single epileptiform manifestation of any description, 
and appeared to be normal in all his activities. On Jan. 15, 1946, a program 
was begun to reduce the vitamin D dosage gradually to a minimum daily require- 
ment suf6eient to prevent any epileptiform episodes. However, the child failed 
to appear at the follow-up clinic. 

Tlie patient again came under medical observation on April 22, 1946. He 
was admitted to another hospital because while at home he developed carpopedal 
spasm and laryngeal stridor. These signs were seen on admission, and twitehings 
of the face and rigidity of the muscles of the neck and abdominal Avail Avere 
also present. A purulent drainage from a perforated right ear drum Avas noted. 
The child appeared acutely ill and Avas in a moderate state of anxiety. Medica- 
tion had not been taken regularly during the interval betAveen hospitalizations. 

Laboratory Avork-up on admission revealed a mild polymorphonuclear leu- 
cocytosis and a normal urine. Serologic and tuberculin tests Avere negative. 
Serum calcium determination Avas not done on admission, but the other chem- 
istry determinations performed during this fourth hospitalization are shoAvn in 
Table I, h, i, j, k, and 1. The basal metabolic rate Avas plus 4. Electrocardio- 
grams taken before and after intravenous injection of calcium gluconate Avere 
normal. X-rays of the .skull and long bones slioAved no abnormalities An elec- 
troencephalogram taken fifteen days after admission shoAved an electrical dis- 

TaBI.E II. ELl.SAA'ORTlI-IIOAVAr.D TEST 


BATH 

TlMK 

VOLUME 

OP UKINE 
EXCRETED 
(C.C.) 

TOTAL 

INORGAXIC 

PHOSPHORUS 

context 

1 (mg.) 

i 

SERUM 
CALCIUir 
(MG. %■) 

SERUM 

INORGANIC 

PHOSPHORUS 

1 (mg. %) 

Oct. 28, 1945 

9-10 A.M. 

20 

23.4 

7.0 

7.1 


.ItllK' 1(1, l!U(i 


1011 A.M. 
11-12 N 

12 N-1 r.M. 


34 

39 

15 


7 A.M. 

S A.M. 

10:05 a.M. 
10:15 A.M.- 
10:20 A.M. 
11:20 A.M. 
1:20 I'.M. 
2:15 j'.M. 


51.0 

90.0 

34.0 


50 

20 

J50 


8.0 


o0.5 

11.4 

33.3 


G.O 


-2 f.c. of parathyroid extract intravenonsiy 

12 130.0 

f 2G.0 

85 15.G 
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charge rate slightly sloiver than that o£ the average subject of the patient’s age. 
A Stanforcl-Binet test, despite language difficulties, showed an intelligence quo- 
tient of 92. Dental x-rays showed inaloeclusion of tlie teeth but otherwise were 
unremarkable. No nail changes were noted at this time. 

On l\Iay 1, 1946. examination of the optic fundi was not reinarkable, but 
on May 15. 1946. the optic discs were noted to be elevated and the retinal lessels 
tortuous. These findings remained the same for the duration of hospitalization. 
A lumbar puncture performed on May 21. 1946, with the child struggling mod- 
erately, showed a piessuie of 210 mm. of water, the fluid being othenrise normal.. 

visual field examination was done on Maj' 30, 1946, and a constriction of from 
five to ten degrees in all meridians was found. An EIlsworth-Howard test was 
done on June 10, 1946 (Table II) ; again the diagnosis of idiopathic hypopara- 
thyi'oidism was confirmed. The neurological staft’ consultants felt that to rule 
out a cerebral neoplasm a ventriculogram was indicated, which was done on 
Sept. 27, 1946, after the patient had had normal serum calcium levels for a 
period of over two months with no changes seen in the degree of papilledema. 
The I'entricnlograms were normal. Another lumbar puncture was done follow- 
ing ventriculography with the aid of 0.2 Gm. of nembutal, and the pressure was 
150 mm. of water. On admission the child’s tetanj* had been treated with 10 
c.c. of calcium gluconate intravenously, and then he was placed on oral calcium 
and vitamin D preparations for the rest of his hospital stay. He was finally 
stabilized on a regimen of oral calcium gluconate, vitamin D, and dihydrotach.v- 
sterol; this served to maintain his serum calcium at levels above 9.0 mg. per cent. 
The purulent otitis media had cleared while the patient was in the hospital, and 
he was discharged on N.ov. IS, 1946. The final diagnosis was true idiopathic 
hypoparathyroidism and bilateral papilledema. 



1 — Sho\Mn5 a(3\anccd degree of koilonychm. 


The patient again came under our observation on Jlarcli S. 194S. Since his 
hospitalization in November. 1946. he had been receiving dailj’ doses of oral 
calcium gluconate, vitamin D, and dihydrotachysterol. He had been apparentl.v 
normal in all respects, had had no seizures of any description whatsoever, and 
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was an honor student in Ms class at school. However, during the past six months 
he had begun to develop changes in his fingernails. Physical examination on 
this last visit revealed an advanced degree of koilonyehia or spooning of the 
fingernails; the left great toenail was also affected. (See Fig. 1.) Koilonyehia 
is one of the trophic disturbances of the ectoderm that may occur in chronic 
hypoparathyroidism. However, we were not able to demonstrate the presence 
of monilia organisms liere, in contrast tQ the cases reported by Sutphin and his 
associates.' The skin of the body was normal in all respects. The optic fundi 
were normal. The teeth were also normal. The patient was now 8 years old, 
weighed 50 pounds, and was 45% inches tall. The blood count was normal. 
Urine and serology were normal. The blood chemistrj’’ is shown in Table I, ni. 
X-rays of the sluil'l, chest, and long bones revealed no abnormalities. An electro- 
encephalogram was entirely normal for the patient’s age. 


DISCUSSION 

This case clearly illustrates the difficulty in distinguishing epilepsy and 
brain tumor from hjqioparathjToidism. The only way by which the diagnosis 
of hypoparathyroidism can be made is bj' determination of the serum calcium 
and phosphorus levels. In view of the differences in therapy for the three 
conditions, it is essential that a correct diagnosis be made. We are of the opinion 
that before any person is labeled as an epileptic or operated upon for a brain 
tumoi’, a serum calcium and phosphorus detei-mination should be performed. It 
is only by this simple procedure that hypoparathyroidism can be diagnosed, 
particularly in childhood. 

SUMMARY 

1. The literature has been reviewed ivith emphasis on the clinical aspects 
that may at times be common to the conditions of epilepsy, brain tumor (or 
other expanding intracranial lesions), and hypoparathyroidism. The last-men- 
tioned state may be readily differentiated by serum inorganic phosphorus and 
calcium determinations. 

2. A case of idiopathic hypoparathyroidism is reported which illustrates- 
the reseiniDlance araong these three conditions. 

Wc arc indebted to Miss Fanya Woll for her cooperation in tlie blood cheniistry studies. 
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CONGENITAL FOLLICULOPUSTULAR ERUPTION 


■\Vakrex L. jMacaulay, axd Russell P. Lewus, M.D. 
JIabshfield, Wis. 

INTRODUCTION 

C ONGENITAL pustiilai- eruption appears to be a verj’- rare condition, and its 
relation to congenital impetigo (congenital pemphigus neonatonmi) is a con- 
tiovereial subject. It therefore seems justifiable to report the following case 
where a widespread follieulopustular eraption occurred in an infant delivered 
by cesarean section and where staphjdoeoeci were found on" direct examination 
and by culture. 

case report 

On Oct. 6, 194:7, ili-s. F. K., age 33, was admitted to the hospital for mi 
elective cesarean section. She was not in labor, and her membranes were intact. 
Her expected date of delivery was October 30. She had had three previous 
cesarean sections because a pelvic deformity resulting from poliomyelitis in child- 
hood prevented normal deliveiy. She had felt exceptionally well during her 
pregnancy except for a “head cold’’ two weeks before admission. She had no 
disease of the skin. Her serologic test for syphilis was negative. At the time of 
entry into the hospital, blood and urine studies were normal. Her temiierature 
was normal. At 8 :20 a.m. Oct. 7, 1947, she was delivered by cesarean section of 
a male infant weighing 6 pounds, 11 ounces. The surgeon handed the infant to 
an assistant who aspirated the mucus and tied the cord. . Abnormalities were not 
looked for at that time and none was observed. The infant was wrapped in a 
blanket, put in a basket, and removed to the nui’sery. While cleaning the infant 
a pustular eruption was observed. At this time the baby was less than 40 
minutes old. 

Scattered follieulopustular lesions were noted on the pubis, perineum, but- 
tocks, thighs, axiUa, shoulders, neck, chin, and scalp. The lesions were largest 
on the lower portion of the trunlv (Figs. 1 and 2). These pustules were G mm. 
in diametei', tense, dome-shaped, and pierced by a central hair. Their bright 
yellow color stood out in sharp contrast to the background of normal newborn 
eiwthema. The lesions elsewhere on the body were smaller, diminishing to pin- 
head-size or less. Rupture of the larger lesions produced a thick, heaiy, creamy 
pus. Smeai’s of this puiailent material revealed many gram-positive cocci in 
clumps. Staphylococcus colonies were obtained on culture. These were almost 
nonchromogenic and on primarj’ isolation were tentativel}' called type albus. 
They were coagulase-negative when first isolated, but on serial transfer on special 
media they eventually produced more pigment and became weakly coagulasc- 
positive. 

Because building alterations were in iirogrcss, the infant had to be “iso- 
lated’’ in a corner of the general nui-serj-. After smears and cultures were 
obtained the lesions were opened and painted with one per cent aqueous solution 
of gentian violet. Penicillin therapj-, 10,000 units five times a da}^ was started. 
With this treatment the lesions readily subsided without crusting. Penicillin 
was stoiipcd after two days, and an antiseptic ]iowdor was the onlj' therapy em- 
ployed. However, on the sixth day a few more lesions appeared in the groin. At 

From Iho D‘’l>f^rlmont<5 of Dermatolojry and Obstetrics, Marshflcld CUnIc, and from St. 
Joseph's Ilospltal, Marshfield. 
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this time the hahy ivas moved to another hoor. Ten thousand of pOTicillin 
were given once a day, and gentian violet was applied f 

there was an apparent increase in the number of pustules. Therefore, ^ dos 
of penicillin was increased to 10,000 units every three hows for the next three 
days. This finally produced a complete regression of all lesions. 

Aside from the sldn einption, the infant’s progress rvas normal He took 
his formula well and otherwise appeared healthy and comfortame. _At no time 
during his hospital stay did his temperature rise above normal. Eoutine unnaly- 
ses on four occasions were negative. He was discharged on the seventeenth day. 

The mother’s postoperativ'e course was uneventful. Her- temperature re- 
mained at normal levels, and she was discharged on the eleventh postoperative day. 

As mentioned previously, the infant was allowed to remain in the general 
nursery. His bassinette was set aside in one comer. A sterile gorni and anti- 
septic solutions for bathing the hands were provided for anyone who handled 
him. Within one week fourteen eases of a .similar eruption appeared among the 
newborn infants. All lesions were of the folliculopustular type, but smaller than 
in the original case. There were no bullous or vesicular lesions. Only the first 
three eases of this epidemic were cultured. In all tliree, pure cultures of Staphy- 
lococcus aureus were obtained. These strains were all coagulase-positive. 



Fig. 1. 



REVIEW OF THE LITERATURE 

Congenital bullous impetigo is of rare occurrence. However, sporadic cases 
have been reported throughout the literature. This phase of the subject was 
first reviewed by Labardt and Wallart' in 1908 and later further reviewed and 
supplemented by Eeed = Freeman, = and others. An infant ivith congenital bul- 
lous impetip delivered by cesarean section has been reported by Weston^ A 
S' vsHre onfi mehcates that congenital exanthemas are next in order 

SnVSiIv’ eongenital pustular eruption is the most unusual of all. 

,0 lainlj, lepoited cases of pure pustular eruptions, other than smallnox occur 
ring coimenitally, are exceedingly few in numher. ^maupox, otciu- 

H . of an infant born witli a pustular cnintion on 

llio sciotum from wliicli Streptococcus hcmohjdcus was cultured The infant 

nil TiK sf’iUp. ^\U losious subsided uneventfiillv Tn i i 
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Tlie baby finally succumbed to an abscess of the scalp and a cellulitis of the neck 
on the seventeenth day. At ivide variance ivith the conclusion of extreme rarity 
of this condition is Parmelee’s® statment that he has obseiTed six to eight cases 
of congenital pustules each 3'ear among the newborn infants at Cook Count.v Hos- 
pital. Cultures taken in about ten instances were negative. In answer to an 
inquiry" Parmelee stated that the eases of -which he spoke were similar in appear- 
ance to ours as shoira in Figs. 1 and 2 . Hence a revision of opinion maj' be in 
order. Apparentl}' mani^ eases of congenital pustular eruption have gone unre- 
ported in the past, and the condition, while still unusual, may not be as extremely 
rare as the paueiti- of available reports would indicate. 

DISCUSSION 

Jlost of the cases reported in the literature under the title '‘congenital 
pemphiaus neonatorum” are of the bullous tj-pe. A few showed pustules and 
bullae mixed, while wholl3’' pustular eruptions are the least common. These 
differences in the clinical picture long ago raised the question of classification. 
Rced= was of the opinion tliat his case of congenital pustular eniption repre- 
sented a variant of congenital impetigo. He therefore proposed the name ‘‘p3'o- 
dermatitis neonatorum” to encompass all p3’-ogenie skin infections occurring con- 
genitallv or appearing in the newborn infant. Irgang and Alexander® later ob- 
.iected to Reed ’s comprehensive designation and defined as an entit3’- a superficial 
pustular folliculitis which the3'- observed in the newboim period. All their pa- 
tients were normal at birth, the eruption first appearing during the early days 
of life. Cultures were done in onl3' one instance, and Staphylococcus albus was 
obtained. The ease reported herein is clinieall3' similar to those described b}* 
Ii'gang and Alexander. Certainh' the lesions in no wa3- resembled those of a 
bullous impetigo, and it would be improper to designate the case as such. The 
bullous, pustular, and niLxed varieties are in all probabilit3’ alike in that each 
bns it.s origin in an infectious agent. Their differences are probabl3' due to 
variations in the strains of the causative organisms and their vinilence, site of 
implantation, and other factors. 

The question of the mode of transmission of the infectious agent from the 
motlier to the fetus can onl3' be speculated upon. Matzenauer,® Gilner and 
Xelson,’® and others have postulated a transplacental route. Such an assumption 
infei-s a hematogenous infection in the mother. However, most of the mothers 
in I'cportcd cases were apparentiv well or had some trivial antecedent infection. 
Blood cultures, where done, wei-e in most instances negative. If then a blood 
stream infection were present, it must certainl3’^ be mild and transient. That 
such a situation can exist is possible when it is remembered that not ever3" organ- 
ism introduced into the blood stream necessaril5' produces a septicemia. The 
quantit3' of bacteria introduced and the vinilence chiefl3' determine the outcome. 
The circulating phagoc3’tes and the fixed phagoc3’tic cells (reticuloendothelial 
si-stcm) are continually aborting attempts at S3-stemic infection. Yet it mai' be 
reasonable to assume that some organisms ma3’- escape such defense mechanisms 
in both mother and fetus and set up an infection in the latter. Still one other 
point needs explaining. Man3’ of tlie.se infections appear so superficial that it 
seems probable that the infecting agent reached the fetal skin from without and 
not from ivithin. This infei-s an infected amniotie fluid. Transfer of bacteria 
1)3- direct pa.ssage through the fetal membranes, as, for example, from an infected 
('ci-vix. ma3’ po.ssiblv occur. A transplacental spread to the fetus and thence to 
the amniotie fluid via the fetal urine is another surmised possibilit3'. 

The virulence of organi.sms causing congenital cutaneous infections (bullous. 
]mstular, and mixed) apparentli- varies widel3-. In several instances the original 
superficial infection has become wide.spread or involved deeper tissues to pro- 
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• duce death. The mortality percentage prohahly that given 

Swendson and Lee^^ (20 to 50 per cent) for some past epidemics of 
neonatorum before the advent of the sulfonamides and antibiotics Jn ot ei 
cases the process has been self-limited, and simple soap and watei bathing lias 
been the only treatment employed. Cultures of various organisms have been 
obtained. However, not all attempts at culture have been successful. _i armelee, 
after his failure to culture organisms in congenital pustules, was inclined to 
believe that a nonhaeterial irritant was at fault. Another explanation is tna a 
self-sterilization process has overcome an infection of low virulence. 

The role of an infectious agent in the ease reported here is pbstantiated, 
but admittedly not proved, by the epidemic of clinically similar lesions following 
the introduction of the infant into the general nurserjL It may be argued that 
the causal relationship is disproved by the difference in the strains of staphylo- 
cocci isolated in the original and subsequent cases. However, this apparent dis- 
crepancy may be explained in two ways. A variety of staphylococci may have 
been present in the original case. Baerthlein,'- as quoted by Reed,^ was able to 
isolate four distinct types of staphjdoeoeei from a single bleb. On the other 
hand, the original staphjdoeoeei on repeated transfer on favorable media slowly 
became more chromogenic and eoagulase-positive. Our bacteriologist (Dr. J. B. 
jMiale) holds the opinion that the original strain of apparently weak patho- 
genicity was able to assume all the features of the tjqiical pathogenic aureus 
variant when it grew on new and peidiaps more favoraWe soil in the other three 
infants. 


Freeman^ suggested that unnoticed congenitally infected infants, placed in 
the general nursery, may be one source of origin of epidemics of impetigo neo- 
natorum. The coui’se of events in the present case tends to support such a 
theory. 

The delay in discovering the eruption in the patient presented raises the 
question of whether the lesions were actually present at birth. Unfortunatelj’-, 
that question cannot be answered udth finality. However, the clinical appearance 
of the lesions (size, various developmental stages, and thick, creamy contents) 
along with past experimental evidence makes it highly improbable that they 
developed within forty minutes. Dohi and Dohi,^^ in experimental inoculation 
of the human skin with staphylococci, produced erjdhema in several hours, but 
pinliead-sized vesicles were eiddcnt only after twelve, hours. Epstein’^ inocu- 
lated human .skin with both pure cultures of Staph, 'aureus and material from 
crusts of staphylococcic impetigo. Small blisters were produced in three and 
four days respectively. 


SUMMARY 

A case of congenital folliculopustular eruption occurring in an infant deliv- 
ered by cesarean seetion is repoi'ted. 

Clumped coeei lycre seen on direct .smeai-s taken from the lesions, and staphv- 
lococci were cultured. ' • 

An epidemic of clinically similar but less extensive cases developed following 
the introduction of tins infant into the general nurseiw ^ ” 

The literature on congenital pustular eruptions is re\newed. 
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SURGICAL INDICATIONS IN GENITOURINARY TRACT INFECTIONS 

Rogers Dbakin, M.D. 

St. Louis, Mo. 

T he purpose of this paper is to oifer our present concept of pediatric 
urolo^c problems, based upon twenty-five years of experience in tbe man- 
agement of urologic problems of children in the St. Louis Children s Hospital. 

It is hoped that the material presented will be of assistance in the orientation 
of methods available for the study of urologic problems in children. 

Restriction of the subject to infections of the genitourinary tract and 
their surgical approach necessarily limits the scope of the material which is 
covered, yet it should be noted that infection of some sort is associated with 
most urologic disturbances of children. Therefore, the prevention or elimina- 
tion of infection is of frequent concern to both the pediatrician and the 
urologist in a great many urologic problems. 

EXAMINATION' 

Vrioialysis . — ^Urinary tract infections in infants and children which require 
urologic investigation and surgery constitute about one-tenth of those which 
are encountered. The remaining 90 per cent, predominantly pyelitis or pyelo- 
nepluntis, respond to chemotherapy sufQciently well to render urologic study 
unnecessaiy unless repeated recurrences take place. An experiened observer 
can almost sense the child with an abnormality or defect in his genitourinary 
structures in rvliich an associated infection has occurred, by the history of the 
illness and the child’s appearance. Malnutrition and a history of Jong-standing 
or repeated urinary infections are the rule. 

The investigation of a child suspected of having a surgical infection in the 
urinary tract begins with a careful microscopic examination of the urine. A 
clean, voided specimen of a boy will usually sufiSce for this purpose but a 
catheterized specimen is preferable in girls in order to avoid contamination from 
the external genitals. The urinary sediment should he fresh when examined. 
Microscopic .study for cellular elements, i.c., white blood cells, red blood cells, 
and casts, as well as stains, either methylene blue or Gram, for bacteria, should 
be done because it may detect the pre.sence of infection arrd give some indication 
of the nature of the infection as much as forty-eight hours before a culture 
report of the urine can be obtained. Pus and blood in the urine without 
demonstrable bacteria may cause suspicion of a tuberculous process and in- 
tluenee one to do acid-fast stains or guinea pig inoculations. An amicrobic 
lyuria. if a constant finding and substantiated by sterile cultures, may likewise 
suggest ati entirely different type of chemotherapeirtic approach. 
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Cultures of urines furtlier define the nature of the infecting organism by 
identification, and tliis in turn permits a more selective form of chemotherapy. 
In isolated cases, further selectivity in drug therapy can be gained bj' the use 
of sensitivity^ tests, by determining effective concentrations for various drug.s 
against the organism present. 

Daily stains and/or cultures and frequent sensitivity tests may be essential 
in severe infectious and their fluctuations from day to day may be of consider- 
able importance in the management of the child’s infection. 

Further steps in the study of these children should proceed in a system- 
atic. orderl.v fashion in order to minimize errors and omis.sions. This 3oes not 
mean, of course, that one should pursue a routine course in a bluid, unreasoning 
manner at the expense or saerifice of sound clinical judgment. But it does im- 
plement such judgment and expedite the ai-rival at an accurate diagnosis if one 
•'ollows a logical sequence of testing. 

The presence or absence of i-esidual urine must be determined early in 
these eases. The initial determination is the important one and great eare 
should be taken to see to it that tliis is done accurately. Gentleness and a strict 
regard for asepsis should be exercised at all times. TJiere is little risk if this is 
done. Prior instrumentation of any sort is likely to obscure tlie result, either by 
causing a retention by trauma where one did not exist before, or by aggravating 
a pre-e.xisting one so that the accuracy' of the observation is destroyed. 

The ty'pe of catheter used will vaiy with the individual preferences of the 
jfii.vsician. Our inclination is to use a small metal female catheter in girls, 
ranging from 10 Pr. to 16 Pr. according to age and size of the child, and an 
equall.v small semistiff coude catheter in boys. These are usually' more certain of 
introduction, even by' one inexperienced in their use, and offer less chance of 
becoming contaminated during insertion than a soft rubber catheter. The 
important thing is to insert' a catheter promptly' after a voiding to get a true 
measurement of the amount of residual and to get the catheter into the bladder 
with a minimum of trauma. 

Cystography. — C.vstograms furnish a permanent record of bladder con- 
lour and capacity. The amount of fluid introduced into the bladder for this 
]mrpose will vaiy with the size and age of the child. Males normally' have a 
smaller bladder capacity' than females. 

The picture of the bladder which is obtained with some intravenous uro- 
grams ma.v eliminate the need for cystogi-aras in some eases because the latter 
frequently' outline bladder diverticula, distortions of the bladder, or foreign 
bodies quite well as the contrast media accumulates in the bladder. .They' do not, 
however, disclose regurgitation into the ureters in the dramatic way' that a 
cystogi'am does. For this reason alone, c.vstograms are quite useful and can 
easily be made a part of the examination for residual urine if one is prepared 
to do the cystogi-am before tlie catheter is withdrawn. 

The amount of fluid opaque media put into the bladder for a cystogram 
depends upon the patient’s bladder capacity. The fluid should be allowed to 
flow into the bladder b.v gravity without undue pre.ssure. If a residual is 
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present and the amount knonm, ll.e some or neatly as much 4M<1 maj' ^ 
Lanced into the bladder. H no residual js present, an amount o£ opaqu 
fluid comparable to that enpclled in an average yo.d.ns can be used fm the 
eystoiram A nouimtating fluid snob as sodmm bromide (i% pel cent 
solutron) makes an acceptable medium for cystograms. 



Fife'. 1. — Cjstogram. F. D.. age 0; (iOO c.c. residual urine: bilateral regurgitation of ureters irith 

hydronephrosis and hydroureter. 


Iniravenous Urography. — There is much less hesitancj’’ now in employing 
tliis useful agent for diagnostic purposes than formerly. Pew ill effects have 
Ijcen noted from its use althougli ordinarj’" precautions should be observed if 
the child is very ill. Furthermore, excretion of the drugs used for this purpose 
is usually poor in the face of severe renal insufScieney. 

Too much should not be expected of intravenous urography in all cases. 
Whore renal function is good and no obsti’uction or stagnation is present, the 
media may be excreted so rapidlj’- that little notion of kidney architecture is 
obtained. The best that can be said in these eases is that kidnej" function is 
present. On other fdms, the radio-opaque material will be of insufficient con- 
centration to show well, or perhaps be so obscured by intestinal gas as to have 
little if any pictorial value. Better films may be obtained on the first plate 
made and the films are of no value unless taken veiy shortly (vathin two or 
three minutes) after the agent is injected. The most .serious disadvantage to 
intravenous urography is that the films frequently fail to show minor defects 
in the kidney, defects which may be shown in verj’ good detail in retrograde 
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studies. iManj' iiitraveuoi\s urograms simply cannot be interpreted and provide 
nothing more than some idea of tlie degree of impairment in renal function. 

T]ie.r do pi’ovide a more physiologic and anatomic record than retrograde 
studies in some instances, particularly n-here stasis is present and 'svhere func- 
tion, even if someuhat impaired, is still present to some degi’ee. They are of 
great value if for anj' reason ej^stoscopj- and retrograde pyelograms are not 
possible. On rare occasions, intravenous studies ma}’ serve to tell the story 
when retrograde studies have been unsatisfactory. 



2 — Intra\enous urograms D W , age 13. Kidney pelves ■v\ell outlined and most of 
ureters ^isuallzed, kidney outlines distinct. 

Bctrogradc Pyelography . — The improvements made in infant c.vstoscopes 
in lecent yeai’s have greatly facilitated the urologic investigation of children. 
Vision has been improved even as the instruments have been made smaller and 
we can now view tlie bladder and urethra in very young infants. Nevertlieless, 
it should be kept in mind that the structui-es in the genitourinary' tract of a 
child are not as large as tliose of an adult. This fact, coupled with the minia- 
tui'e size of the cj'stoscopes, somewhat restricts the accuracy of the urologist’s 
report and further limits his ability to do some things eystoscopieally for chil- 
dren which are everyday practice in adults 

The suiieriority of cystoscopy and retrograde jiyelograins over intravenous 
urography lies in the obvious advantage of (1) actually seeing iritliin the 
bladder and urethra, (2) being able to catlieterize the ureters to obtain separate 
urines from the two kidneys for microscopic study and culture, .(3) securing 
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differential quantitative functional tests of the two sides, and (4) making 
'repeated retrograde pyelograms, if necessary, until satisfactory films fiave 
been obtained. 

All urographic studies of the kidneys, ureters, and bladder are better if 
intestinal gas is minimal. Children, particularly infants, show a great deal of 
this, perhaps because of their habit of swallowing air. We have discarded the 
routine use of enemas and usually rely on sedation alone for preej'stoseopic 
preparation. If fluoroscopy or a scout film before radiographic studies reveals 
too much gas for satisfactory films, the intravenous urography or cystoscopy 
with retrograde pyelograms may better be postponed until another time. In- 
testinal gas does not interfere so much with retrograde pyelograms as a rule 
because of the greater density of the radio-opaque media possible in the latter. 



Pie 3. 


Fig 4. 

n. C , age 10; transurethral resection for bladder 


rig 3 — Retrograde pjoloureterograms 
neck obstruction eight jears preriouslj. 

Pig 4.-Intratcnous urogra.ns. Unsatisfactorj- urograms on same patient as In Pig. 3. 


Exvlorahon and Bio/isi/.—There alwaj's remain certain individuals in whom 
these diagnostic procedures and the exercise of the best clinical judgment still 
leave the diagnosis in doubt. Frequently one has to fall back upon surgical 
exploration of a doubt ful mass in the flank or upon inspection and biopsy of a 
questionable lesion. 


SURGICM. PI!IN'CIPI.r„S AND METHODS FOR DIFPEREXT INFECTIOUS CONDITIONS 

Of principle in tlie management of all surgical complications 

of infect ions in the genitoiinnary tract is the prompt establishment of free 
drainago and the elimination of all stasis. Ererj- effort must he made to pre- 
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serve tissues and structures and to restore them to normal function. Plastic 
or restorative surgery, therefore, plays an important role in the management of 
these cases. 

Bladder Neck Ohstriictiou . — Bladder neck and posterior urethral obstruc- 
tions generally fall into two categories; those in which the basic factor of 
obstruction is 'neurogeme in origin and those in which a mechanical defect 
causes the obstruction. The former seemingly are less frequent in children than 
in adults. Examples of the neurogenic grouii include children who have spina 
bifida occulta, meningoceles, cord tumors, or injuries to the spine resulting in 
paralyses of the lower extremities and loss of vesical and anal control. 

A conservative program of therap3’^ is usuaUv emploj'ed in these cases 
with particular emphasis on the control of infection. Some of these children 
will develop either an automatic bladder or a semiautomatic tj'pe of bladder 
after a period of time with a minimal amount of urinaiy disabilitj'. 

The tj'pes of obstruction most common in children have recenth^ been listed 
by CampbelP as follows: contracture of the vesical outlet, congenital valvular 
obstruction of the prostatie urethra, congenital hj-pertrophj^ of the verumon- 
tauum (colliculus seminalis), ureterocele, prostatic lobes, and neuromuscular 
disease. 

TVe find it difficult sometimes to distinguish between the first two, while the 
veruniontanum seems proportionate!}' large in relation to surrounding struc- 
tures in most small boj's and therefore difficult to label obstructive in all in- 
stances. We have seen a few eases of prostatic enlargment in children as well 
as ureteroceles large enough to obstruct the bladder outlet. The neuromuscular 
vesical disease group represents those which have been listed above as neuro- 
genic in origin. 

In both tj'pes of obstruction, the same serious complications, stasis and in- 
fection, are present, with renal insufficienej' as the eventual outcome if these two 
factors are not combatted suceessfullj'. The mechanical obstructions are more 
amenable to sui-gical correction and therefore offei\a better prognosis unless 
too far advanced. 

Transurethral resection of bladder neck obstruction can be accomplished 
sucee-ssfully using miniature instruments. The limitations imposed upon the 
procedure bj' the small size of the involved structures and bj' the small size of 
the instruments should again be noted. In our opinion it is wiser to proceed 
cautiousl}' and with extreme consideration for these tinj' structures at the risk 
of having to repeat the operation one or more times rather thau to ri.sk an opera- 
tive failure b.v overzealou.sne.ss at the beginning. We are more and more inclined 
to keep the bladder intact while this is being done, provided a satisfactorv 
method of insuring adequate renal drainage can be maintained during this 
period. Retention catheters in the bladder do not always provide this assur- 
ance, particularly in veiw young children. They certainlj’ do not provide ade- 
quate renal and ureteral drainage in some cases of hj-dronephrosis. 

Cystostomy does promde adequate drainage in most instances and may be 
advisable if diverticula of the bladder requiring removal are present. On the 
other hand, scalpel removal of bladder neck obstructions via a cj'stostomy is 
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notoriously inaccurate and difficult. Cystostomy lias’ the added disadvantage 
of delaying one’s evaluation of the outcome of the bladder neck surgery until 
the bladder has again become a closed viscus. Furthermore, it has not been 
proved that an open, and therefore contracted bladder, may not in fact con- 
tribute additional obstruction of the ureters by the pressure of the thickened 
bladder "wall upon the intramural portion of the ureter. 

Eyd/ronevlirosis and Eydroureter.—Di\ate& ureters arise from a variety of 
causes. Unexplained dilatations of a severe degree are sometimes catalogued 
as megaloureter or congenital hydroureter. These are usuallj’^ infected and as 
a rule the kidney and ureter are so badly damaged as to necessitate nephio- 
ureterectomy if the condition is unilateral. 

Dilatation of the ureter due to mechanical causes falls into two general 
classifications, those due to extrinsic factors and those of intrinsic origin. 

The former consist primarily of aberrant I'essels and of fibrous or scan tissue 
bands, either of which may be encountered anywhere along the ureter, though 
more commonly found near the ureteropelvie junction. Either separately or in 
conjunction, they can produce sufficient pressure on the ureter from the outside 
to cause obstruction and dilatation above the point of obstruction with resultant 
stasis, infection, and renal damage. 

Surgical removal of either offers an excellent prognosis if done before ir- 
revocable damage to' the structures above the point of obstruction has occurred, 
Othenvdse, nephrectomy has to be done. In many instances the condition is asso- 
ciated with a constriction of the ureter at the point of ob.struction so that we 
have an intrinsic factor of obstruction to contend with as well as, an extrinsic 
factor. 

Intrinsic obstruction implies a disturbance within the ureteral wall or 
lumen itself, such as stricture, constriction, stenosis, a foreign body such as 
stone, or, on occasion, a ureteral tumor. 

It is in stricture or stenosis of the ureter that one has an opportunity to 
exercise all his ingenuity to relieve the obstruction yet preserve the continuity 
of the ureter. A wide variety of techniques for this purpose have been des- 
cribed. The chief handicap to a successful operation is the fact that many of 
these ureters have been .stretched to almost tissue paper thinness which makes 
any form of plastic repair difficult and the prognosis unfavorable. 

Regurgtiation of the nreters is an interesting phenomenon both because of 
its frequency and because of the uncertainty regarding its origin. It is quite 
commonly observed in bladder neck obstructions and might be regarded purely 
as a back pressure manifestation except for the fact that it is frequently uni- 
lateral and furthermore is seen at times where no bladder neck obstruction is 
present. A patulous orifice also might suggest a purely mechanical origin for 
regurgitant urctci-s, yet regurgitation can occur with orifices that are not 
patulous and appear quite normal. 

The fact remains that many dilated and regurgitant ureters regain their 
nonnal tonus and lose their dilatation if a bladder neck obstruction is sue- 
ce.ssfully relieved. There docs seem to be some relationship between the response 
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of the bladder wall and the response of the dilated ureter to an operation on 
the bladder neck, with both stractures responding’ to about the same degree 
as a rule. 

Aoiomulies of the Kidney. — The ox’dinary anomalies of the kidne3-s consist 
of single or poljmj'stic disease, hoi'seshoe kidnej's, and ectopic kiclnej'. 

AU of these conditions max* be associated with infection and as a matter of 
fact pjuxria is the presenting sign leading to their diseoreiy in most instances. 

The decision for or against surgical intervention in these eases, either in 
the presence or abseiiee of infection, will depend upon one thing; nainelj’’, xvill 
siirgeiy be helpful. Each ease has to be handled indix'idualh*. 



5 — Plain plate of urinary tract with ureteral caOieters in place. J. JI., aee 12 , bilateral 

renal calculi, 

Tuho'cidotcs and Calculous Disease of the Kidney. — It is not the intent of 
this paper to discuss either of these two conditions except in so far as infeetioii 
is concerned and the jiart that surgeiy maj' plat' in the management of that 
infection. 

We have seen verj^ little i-enal tuberculosis in children xxdthout evident 
tuberculosis elsewhere. Should a px-oved unilateral renal tubex’culosis be en- 
countered, nephrectomj" would have to be given serious considex-atiou, as is the 
case in adult renal tuberculosis It maj' be, hoxvevex’’, that fux-ther experience 
xx’ith streptomx'cin in tuberculosis xvill xvaiTant a nonsurgical approach in the 
future. 

Calculous disease in childi'en is more often a medical or metabolic prob- 
lem than a surgical one, usuallx' xvitli an infectious backgx'ound which further 
complicates and aggravates the picture. Both kidnex’s are usuallj* involved 
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and whether the kidney substance itself is riddled with calcium material or the 
pelvis and calyces are full of stones, surgery is likely to be impracticable and 
of no avail. Infrequently a stone fragment may break away from the parent 
mass and become lodged in the ureter, neeessitating surgical removal. For the 
most part these children need every bit of living kidney substance which they 
have so that, rather than risk further mutilation of the kidney by surgery, one s 
efforts are confined to the control of infection by chemotherapy and the correc- 
tion of metabolic errors in so far as possible. 



Fie. C. Fig. 7. 

Fig 0. — Plain plate oC urlnarj^ tract with ureteral catheter in place. R. B. aee 13 • 
bilateral ncphrocalclnosis. ’ 

Fig. 7. — ^RctrosraClc pjclograms. Bilateral pjelograms on same patient as in Pig, 6. 

Faclors Inflnnicuu/ fhc Type of Swgery Emplorjed.— No simple criteria 
arc available which will serve to make this decision an easy one. The urologist 
is coiil'ronted constantly with the choice of sacrificing a kidney or the perhaps 
more difficult task of trying to repair it. The genitourinary structures of a 
cliild always exhibit amazing inherent reparative properties and this may be 
the determining factor in choosing a move conservative course in individual 
jiroblcms. 

There must he reasonable assurance before a nephrectomy is done that the 
rcinniniug kidney will support life. There must also be the same assurance that 
if a reconstructive or plastic procedure is clone on the involved kidney, it will 
bo able to resume its normal function after operation, free of stasis and free of 
infection. 
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^Ye liave had a few instances of unilateral kidney disease, Avitli or without 
infection but Avith lij'pertension, Avhere the latter was the determining’ factor 
in nephrectomy. It should be emiihasized, hoAvever, that a kidne 3 ’’ is not re- 
moved solely for hypertension. There must exist findings indicative or sus- 
picious of unilateral involvement so that one ivould feel that remoA'al of the 
kidnej’ would constitute no loss to the patient but instead a probable gain. 

On occasion a hcininephreetomA' or cah'ceetomA' can be done to remove a 
diseased portion of a kidnei-, retaining the nondiseased portion. This is par- 
ticularly true where a stone is embedded in a eal.i'x and the cahEx both dilated 
and infected. EemoA'al of the stone alone Avould leaA’e behind an area of stasis 
and infection which would predispose to the formation of other stones. 



Fiff. S — Retrogriadc pjelograms. E T., age 15, Unilateral In dronephrosis and h>droiuetcr, left. 

In pertension , nophrectomj , 

Gibson- in 1945 reviewed in detail the A’arious technical iirocedures used 
in the repair of ureteral strietures and dilated kidnej- peh'cs. One of the most 
popular techniques is one in which an incision made doivuward along the course 
of the ureter through the strictured area is sutured across the course of the 
ureter at right angles to the incision. This is particiilarlj- adaptable to the 
stricture at the ureteropelvie junction associated 114111 hj'dronephrosis. 

As a rule no definite plastic procedure can be planned until the kidnej* or 
ureter has been exposed and the exact nature of the obstruction detennined. 
Then, if a plastic repair is elected, one may either use a technique previously 
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deakiX : 


SURGICAL INDICATIOKS IN GENITOURINARY TRACT INTECTIONS 



Fig 0 — ^Retrograde p\ elogranis, W. F., age three ; bilateral h> dronephrosis tvitb tortuous 

redundant hydroureters. 



i ig 10 


, iig 

lit iin P r (p line jiitknl 

I'ig 11 — .‘'line jntPnl np in I'ir 
"< < led mill T-lulie Inpcrltrt. ^ 


Uig. 11. 


l''~‘''" ■‘'"'‘.,s^.rKign.■“i?.' right ureter ultl. T-tube dniinage and splint 

j, uretir had alco been parti illv rr- 
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known or lie may improvise one to cover the situation which he has eneoimtered. 
Two things must be kept in mind: to construct something that will be free of 
stasis when it has healed and to proidde adequate drainage of the parts during 
the convalescent period. 

A nephrostomy maj- have to suffice on occasion where it is imperative to 
get quick drainage of an infected kidney with the minimum of surgical shock. 
However, permanent or semi 23 ermanent nephrostomies have one disadvantage. 
Tlie usual neplirostomy drainage tube is difficult to maintain in place and to 
keep functioning. 

A dilated ureter is a good .site for drainage in li3'droureter and hj'dro- 
neplirosis and we are finding tlie conventional T-tube a veiy satisfactoiy drain- 
age tube in this location. It remains in jilace Avell and its drainage properties, 
which are good to begin with, can be greatlj' increased bj’’ making additional 
perforations in the tube. 

V\e are finding, as others have, that it is possible to resect considei'able por- 
tions of long, dilfited. tortuous ureters as a part of a reconstructive procedure. 
It is obvious sometimes that, i-egai-dle.ss of what produced the lydroureter 
nriginall.v. the condition has reached a point where the ureter and its contents 
become of themselves an obstructive factor that must be dealt with. Eemoval 
of redundant sections of such ureters, end-to-end anastomosis of the severed 
ends of the ureter as in intestinal surgery, and drainage of the ureter at some 
point bej'ond the point of anastamosis ivith a T-tube, helps straighten out the 
ureter and at the same time provides excellent drainage during the convalescent 
period. We have removed as much as four inches of ureter in at least one case, 
and we have left T-tubes in jilace as much as five and one-half months after 
their insertion; their removal after this period entailed nothing more than 
simply pulling them out. The sinus tracts healed promptl3’. 

Diversion of the urinaiy stream b3‘ means of a ureterointestinal anasta- 
mosis or ureterocutaiieous transplant, with or without c.vsteetom3', is under- 
taken in children much as in adults. The indications for this in children axe 
found for the most part in congenital anomalies of the bladder, such as 
exti’ophy. 

COJIBIXED USE OF CITEMOTHEKAPY AND SURGERY 

The drugs most commonly used at the present time as urinaiy antiseptics 
are the various sulfonamide derivatives, penicillin, streptom3’ein, mandelic acid, 
raethenamine. and the various alkaliniziug agents. 

Most of these children who have an infection in the urinaiy tract associated 
with or secondaiy to some surgical auoniah' are quite ill. Tlie3' need ever3' as- 
sistance that can be given. Certainl3’ eveiy effort should be made to combat 
the toxicit3’ of their infection as well as to prevent the spread of infection to 
the other genitouriuaiy structures. 

The prcoiierativc use of chemotherap3’, therefore, is advisable in most 
instances and should be continued during the postoperative period as long as 
fever or pi'uria persist. Care should be taken in the selection of the drug or 
druns emplo3’ed, but once a selection has been made, full dosages should be 
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used. A great many children have received inadequate chemotherapy before 
they come to urologic study and have developed a tolerance to the drug which 
militates against its effectiveness at the time when the greatest need for its 
effectiveness exists, namely, just before and after operation. 

Too much should not be expected of any antibacterial agent, however, so 
long as a mechanical problem involving stagnation or stasis remains unsolved. 
The most potent aid which can be given drug therapy is the restoration of a 
normal current of urine through the urinary passages. In other words, if sur- 
gery was indicated and has been done successfully, one expects more of chemo- 
therapy after surgery than before. 

The author wishes to express his appreciatioa to Dr. A. F. Hartmann and Dr. D. K. 
Bose for their generous assistance in the preparation of this paper. 
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CONFERENCE AT RAYMOND BLANK MEMORIAL HOSPITiVL 
FOR CHILDREN, DES MOINES, IOWA 

Lee Forrest Hill, M.D., Chief of Pediatric Staff 

Dk. Hill. — This morning we have five eases to show yon. The fiist three 
deal with problems of premature infants. Dr. Spevak, will you tell us about 
the first patient? 

Case 1. Retrolental Fibroplasia 

Dr. Jack Spev^lk (Resident in Pediatrics). — This premature female infant 
weighed 2 pounds, 14 ounces at birth. During the pregnancy the maternal diet 
was adequate and the mother liad no illnesses. Except for some minimal vaginal 
bleeding during the earlj- stages of labor, there were no undue complications. 
At birth the infant was moderately asphj'xiated, but color and respirations 
returned to normal shortly after she was placed in the incubator. There are 
two siblings who are perfectly normal. 

The infant’s coui’se in the nm-serj- was uncomplicated. A formula using 
powdered half-skim milk was used, and during the first week ascorbic acid, 50 
mg., and vitamin D, 600 imits daily, were begun. Lighting in the nursery is 
available from south uindows and ordinary ceiling lights are protected by 
frosted globes. An ultraviolet air sterilization lamp is positioned over the 
entrance to the nursery but direct rays from this liglit source are screened from 
tbo infants. At no time during the baby’s twenty-seven days of hospitalization 
wei’e any ocular abnormalities noted. However, no ophthalmoscopic e.xamination 
was done. 

At the age of 5 montiis the infant was brought to the hospital because the 
mother suspected tlie baby could not see. The baby weighed 11 pounds, 5% 
ounces, and was 21 inches in height. On examination of the eyes, the first find- 
ing was the characteristic searching movements of a blind child. The eyeballs 
appeared to be smaller than normal. No red reflex could be seen but an intense 
bilateral opacity ivas clearly visible with an ordinary flashlight. This opacity 
was thought to be lenticular, and a diagnosis of bilateral congenital cataracts 
was agreed upon. Later tlie infant was seen in consultation by tJie ophtlial- 
mologist at the State University Ho.spital at Iowa City, Iowa, who reported a 
diagnosis of retrolental fibroplasia. 

Dr. Charlotte Fisk (Staff Pediatrician). — Another prematui-e infant boni 
two or three days previous to this infant and weighing approximately 1,200 Cm. 
developed tlie same condition, but only in one eye. The baby's mother was 
diabetic. 

Dr. Ch.vrles L. Burr (Resident in Pcdiati'ics). — This case is an example of 
one of the newer problems of the premature infant. It is an ocular maldevelop- 
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meiit consisting of a persistence of hyaloid artery branches and the tunica vas- 
culosa Icntis. Later, it is believed, there occurs an overgrowth of embryonic 
connective tissue in the vitreous to cause blindness, usually bilateral. Clifford 
and Weller' report that 23 per cent of premature infants weighing 2 to 3 pounds 
at birth later developed retrolental fibroplasia. Many postulates have been 
advanced to attempt an ctiologic explanation but as yet there is no proof for 
any. The two most popular at present arc (1) precocious exposure of the pre- 
mature infant to light, and (2) fetal anoxia. Warkany’s experiments^ with 
vitainin A deficiencies in rats suggest a relationship between retrolental fibro- 
plasia and the maternal lack of vitamin A. However, Stewart Clifford reports 
llie disease developing in premature infants who received 5,000 U.S.P. units of 
water-soluble vitamin A daily. In addition, one premature infant developed the 
disease who received the oral vitamin as mentioned and also a daily intramus- 
cular in.icction of 20,000 U.S.P. units of vitamin A in oil. 

The pai'cnls may be the first tn notice that the infant does not see, for the 
manifeslalions first a])pear between 4 and 6 months of age. The searching 
nystagmus is often the outstanding characteri.stie first noticed. Further in.spec- 
tion may reveal one oi' several other characteristics of the disease; e.g., microph- 
thalmia, shallow or absent anterior chambers, fetal-blue color of the irises, 
and an opacity occurring behind the lens. This latter point is stressed because 
wo stubbed our toes at the fii'st examination of the ocular opacities. Originally 
we had diagnosed bilateral congenital cataracts and were chagrined at not recog- 
nizing tlie condition earlier. However, a second choice diagnosis of retrolental 
fibroplasia was confirmed by the ophthalmologist. 

In tho sporadic unilateral ea.ses occurring in the full-term infants, an 
erroneous diagnosis of retinoblastoma accounted for needless enucleations. Sev- 
eral tyiics of treatment have to the present time been unsueces.sful. Parents 
sltould l)e warned of the 5 per cent chance of glaucoma developing in this dis- 
ease, as effective thci’apy for this complication is available. 


FoUoto-np Note 


This infant is now 9 months of age. Allowing two months for prematurity, 
the baby is still markedly retarded in its neuromuscular development. The head 
measures only 16.5 inches in circumference as compared with a chest circum- 
ference of 18.5 inches. In this case, then, the eye defect is associated with a 
eercliral defect. 

Case 2. Anemia in a Premature Infant 


Dit, Hu.vce I. KN.\m> (Resident in Pediatrics).— This 8-month-old white 
female infant was admitted to the hospital with the chief complaints of pallor 
and failure to gam weiglit for three months iirior to admission. 

The infant was delivered six weeks prematurely and was the second of a 
pair of twins, her twin sister being stillborn. Birth weight was 4 pounds G 
ouiiee.s 1 he mother was anemic throughout her pregnancy, and was given livei 
extract weekly by ui.iection and iron by mouth daily. Familv liistorv revealed 

of « KriwAiw'' l.of„rc .l,c Wrtl, 
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Tlie infant was breast-fed for one month before being placed on an evap- 
orated milk formula. She appeared to gain weight normally, weighing 13 
pounds at 5 months of age. The mother noticed the infant’s pallor soon, after 
birth but was unconcerned because of the apparent^ normal physical and mental 
development. Since the age of 5 months she had become inereasinglj^ listless 
and apathetic, sleeping most of the time, showing little activity, and taking no 
interest in her surroundings. She had consistentlj'- refused both solid food and 
orange juice, although idtamin supplements had been maintained. Her weight 
on admission was the same as her weight three months preidously, 13 pounds. 
Two severe upper respirator 3 ’’ infections occurred at 3 months and at 7 months 
of age. She was placed on iron three and one-half weeks prior to admission but 
no improvement had been noticed by the mother up to the time of admission. 

Physical examination was essentially negative except for the marked pallor 
and listlessness. Neither the liver nor spleen was palpable. No peteehiae were 
observed. Rectal temperature was 100° P. 

Examination of the blood disclosed a red blood cell count of 2,580,000 with 
4.3 Gm. of hemoglobin and a leucocjde count of 6,900 with 3 eosinophiles, 5 stab 
cells, 17 segmented cells, and 75 IjTnphoejdes ; there were 3 nucleated red blood 
cells per 100 white cells counted. Color index was 0.55. An hematocrit unfor- 
tunatel.v was not obtained until after the first blood transfusion, which would 
make anj' volume index or mean corpuscular hemoglobin concentration calculated 
from such a value entireh’- inaccurate. For what it is worth, the value was 30 
per cent. The blood smear showed pronounced anisocjdosis with poikiloc 3 ’tosis 
with man 3 ' hypochromic macroc 3 i;es and microc 3 ’tes. There was considerable 
polychromasia and rarel 3 ^ a nucleated .red cell was observed. The platelet count 
was 180,000; bleeding time, 1 minute, 45 seconds, clotting time, 6 minutes; clot 
retraction began in 45 minutes and was complete in 3.5 hours. 

The da 3 ’ after admission a transfusion of 140 c.c. of whole blood was admin- 
istered and at the time of presentation to this clinic the baby’s appearance had 
alread 3 ' improved markedh'. 

Dr. Hill. — This ease is presented as an example of the problem vdth which 
one is confronted when a case of anemia in infane 3 ^ presents itself for diagnosis. 
Since the report of Zuelzer and Ogden^ on macroc 3 dic and megaloblastic anemia 
was published, we have been on the alert not to overlook this possibility. While 
this case ma 3 ' well be one of iron deficienc 3 ’ anemia, nevertheless, other causes 
for the anemia should be earefulkv scrutinized. Dr. Knapp will discuss some 
of the differential points to be considered in some of the more common anemias 
of infanc 3 ". 

Dr. Kn.vpp. — In discussing the various t3T3es of anemias which ma 3 ' occur 
during infanc 3 ', it seems important in the diagnosis of this case to mention 
Diamond’s classification briefl 3 ’: 

1. The normoc 3 ’tic normocliromic anemias — including aplastic anemia, 
clironic In-poplastic anemia, and the anemia of prematurit 3 '. 

2. The maeroc 3 'tic h 3 'perchromic anemias — pernicious anemia of childhood 
and the megaloblastic anemia of Zuelzer. 
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3. The microcytic hypochromic anemias — including iron deficiency anemia 

and the anemia of congestive splenomegaly. . 

4. The anemias associated with jaundice— hemolytic anemias, such as 
Cooley’s anemia, congenital anemia, sickle cell anemia, and erythroblastosis 
fetalis. 

.In consideration of this infant’s anemia the factor of prematurity is cer- 
tainly present, but the anemia of prematurity usually develops during the second 
month after birth, reaching its greatest severit 3 ' by the end of the third month. 
This infant’s anemia, while probably present in the second and third months, 
did not influence her behavior and weight gain until 5 months of age. Diamond 
states that infants from mothers who themselves develop anemia late in preg- 
nancy develop a profound anemia somewhat later, from the third to the ninth 
month. Hypochromic erythrocytes with a tendenej’^ toward microcytosis maj^ 
be evident in the peripheral blood in the later stages but the hemoglobin rarelj^ 
falls below 7.5 Gm. per 100 c.c. This infant’s hemoglobin was 4.3 Gm. 

Another type of anemia usually included in the normocytic normochromic 
anemias is that due to infection. A mixed type of anemia with both macrocjdes 
and microcytes may be present, and once the foci of infection have been removed 
the anemia rapidly improves. This case, nnth a past history of infection, could 
easily fall in that category. 

The macrocytic hyperchromic anemias are rare in childhood, but Blackfan 
and Diamond reported a series of fifteen patients between the ages of 4 and 16 
months with anemias corrected by the parenteral administration of liver extract. 
Zuelzer' states the following criteria should be present before a diagnosis of 
megaloblastic anemia can be made ; 


1. The presence of a severe nonnochromic anemia, u.suall.y but not invariably 
macrocytic, with a wide spread in the corpuscular diameters. (This picture was 
certainly true in our infant. The hemoglobin in one of Zuelzer’s cases wa.s 5.7 
Gm. This infant had a hemoglobin of 4.3 Gm.) 

2. A tendency toward leucopenia and neutropenia with the presence of 
giant metamyelocytes and hypersegmented neutrophiles in the peripheral blood. 
(Neutropenia was moderately present in our patient but no metamA'eloeytes 
were noticed, although a few nomoblasts were found.) 

3. A diminution of platelets often associated ■with purpura or petecliiae. 
(Platelets were only moderately reduced in our patient, appearing “numerous” 
on direct examination of the blood smear. No sjTnptoms of capillary fragilitv 
were noted.) 

4. An atypical bone marrow pattern, consisting of marked numbers of 
megaloblasts, although in the early stages there may be a pattern intermediate 
between nonnoblastic and megaloblastic erndhropoiesis. (No marrow studies 
have been done at the time of this conference.) 


Ghmeally nmgaloblastm anemia evidence of infection is usuallv present 
the nutritional history is usually poor; weakness, pallor, loss of appetL anc 
irrilabili y are present ; splenomegaly is rarely found although the liver is usualb 
lueicascd in size. A1 of these symptoms are present in this infant and we wll 
ha^e to consider megaloblastic anemia very strongly in our differenfial diagnosis 
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Since no jaundice ivas present in this case and no familial history of he- 
molytic anemia was given, the group of hemolytic anemias can he fairly well 
excluded. There is left, then, the anemia due to iron deficiency. The character- 
istic blood picture is one of a microcytic hypochromic anemia with the red blood 
count about 4,000,000 and the hemoglobin less than 10 Gm., usually between 4 
and 8 Gm. A relative Ijunphoeytosis is present (Not in our ease!) but platelets 
are nonnal in number and no bleeding tendencj’^ is observed. The blood sniear 
may show poikiloeytosis, anisoeyto.si.s, and polyehromasia, just as was reported 
in this ease. The color index ranges from 0.40 to O.SO. (In this case it ivas 0.50.) 

In conclusion, it would appear that the case presented fits either the picture 
of a megaloblastic anemia or an iron deficiency anemia, both of which are e.ssen- 
tially “nutritional” anemias, and the presence of megaloblasts in the bone 
inari'ow would be the determining differential point. 

Dr. Hill. — Dr. Amiek was in Buffalo at the area meeting of the American 
Academy of Pediatiies and heard Dr. Zuelzer give a paper on megaloblastic 
anemia in childhood. Dr. Amiek, ivill you comment on this ease? 

Dr. Perry Amick (Staff Pediatrician). — Dr. Zuelzer said the finding of 
only a few very large cells in the peripheral blood in a ease of anemia is strongly 
suggestive of megaloblastic anemia. This can be proved by examination of the 
bone marrow, which shows many large megaloblasts. 

Follow-np Note 

Bone marrow studies were done the same day the case was presented in 
clinic and the following is the pathologic report : “The particles of marrow from 
the left tibia are very cellular and show an apparent predominance of eryth- 
ropoietic tis.sue. This tis.sue contains a few megakaroej'tes. Eosinophiles are 
fairly numerous. Smears demonstrate a relative increase in normoblasts, while 
megaloblasts are not encountered. The granulocytes are not remarkable. In 
.summary, there seems to be normoblastic hj^perplasia of the bone marrow, 
secondary to hypochromic anemia.” 

The above report is fairly conclusive evidence that the infant’s anemia was 
one due to iron defieicncy and was not a megaloblastic anemia. 

Iron in the form of ferrous sulfate was prescrilied in a dosage of 7.5 grains 
daily. A blood count one month later was as follows: Red blood cells, 4,420,000: 
white blood cells, 14,000; hemoglobin, 12 Gm. ; differential, 3 eosinophiles, 4!) 
segmented cells, 44 l.mnphocyte.s, and 4 monocides. 

Case 3, Premature Infant Weighing Less Than 1,000 Grams 

Dr. J. B. SenuxK (Assistant Resident). — The patient was a severely as- 
]ihyxiatcd female newborn infant, delivered by a double footling presentation at 
4:43 A.M. on Dfay S, 194S. The mother, a gravida vi, para ii, had been admitted 
to the obstetrical .service three days previously with vaginal bleeding. The 
diagnosis of pregnancy was apparently in doubt. A Friedman test was at- 
tempted but the animal died. No fetal heart tones were heard. There was a 
history of three spontaneous abortions, all in the firet and second trime.stcrs with 
cause undetermined. Gestation had apparently been uneventful. Date of last 
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nienslrual period M-as “soniclime in Seplcmbcr, mi.” 13iel liad been adcqualc 
with vitamin and mineral supplement. 

. She was discharged in Iwcnty-cighl hours and upon rcadnnssion both lect 
and lower legs of the baby were protruding from the vagina and she was de- 
livered in a few minutes. The infant surprised the physicians !)y crying soon 
after delivery and was placed in the premature nui-scry. The color was deeply 
cj'anotic and respirations were gasping and irregular. I’l’ccvusory physical 
examination was otherwise negative. 

Continuous oxygen, 3 to 4 L. per minute, was delivered by a hood. J he 
upper I’cspiratoi’y passages were suctioned wdth a catheter. An effort to main- 
tain body heat was made with hot water bottles and automatic regulation ol the 
room temperature at 85° F. Humidity was controlled at .50 per cent. One 
milligram of vitamin K was given hypodermically. The infant was not 
handled except when absolutely ncccssarjn 

At 8 p.M. on the day of birth, a dark red discharge from the rectum was 
noted. The vitamin K was repeated. The rectal bleeding, mixed with meconium, 
recurred in small amounts during the following forty-eight hours, then ceased. 


On ifay 9, about thirty-eight hours after birth, 15.0 c.c. of normal saline was 
given subcutaneously and 15.0 c.c. of 5 per cent dextrose in distilled water was 
given by gavage. These feedings were repeated at six-hour intervals until late 
in the third twenty-four-hour period following delivery, when the infant showed 
good swallowing ability and feedings with powdered lialf-skim milk we]’c begun 
in the amount of 7.2 e.c. offered everj’- three hours with a .soft, lubber-lipped 
dropper. At the same time per eent amino acid mixture was administered 
subcutaneously, 15.0 e.c. cverj' eight hours. 

The weight was obtained on the third day and found to be 889 Gm. (1 
pound, 14 ounces). 


The total cubic centimeters per kilo of body weight per twenty-four hours 
during the .second, third, and fourth days was 67, 131, and 115, respectively. 
The caloric intake per kilo of body weight per twenty-four hours rose from 6,7 
ealoi’ies on the second daj' to 106 calories on the fourth day. 

Sixty thousand units of penicillin as procaine penicillin in oil were given 
daily to combat infection. 


The baby showed surprising vigor and had a good cry after the first day of 
life. With the strong swallowing reflex and promising clinical course, a favor- 
able prognosis was hopefully made. However, on the morning of Way 12, the 
fifth day of life, she .suddenly began haring apneic periods with deep cyanosis. 
Physical examination was negative. There was no respiratory obstruction, the 
lungs were clear, and the trachea in the midline. Alpha-lobeline 0 5 c c ’ was 
given hypodcnnieally. Despite constant care and frequent use of artificial 
respiration, the infant expired at 8:20 p.m. 

Consent for a post-mortem examination was given with the request that 
the head he excluded. 


Dn. Hili,.— D r. Davis, will you give us a report of the autopsy findings! 

Dn S. K. Dams (Eesident in Pathology) .-This female infant prcsentcf- 
few findings at autopsy that will aid much in the discus.sion. The weight wa.; 
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.Since no jaundice was present in this case and no familial history of he- 
molytic anemia was given, the group of hemolytic anemias can he fairly ivell 
excluded. There is left, then, the anemia due to iron defieiencJ^ The character- 
istic blood picture is one of a microcytic hypochromic anemia with the red h'lood 
count about 4,000,000 and the hemoglobin less than 10 Gm., usuallj- between 4 
and 8 Gm. A relative Ijinphoeytosis is present (Not in our case!) but platelets 
are normal in numlier and no bleeding tendencj’- is observed. The blood smear 
may show poikiloeytosis, ani.s-oeytosis, and polychromasia, just as was reported 
in this ease. The color index ranges from 0.40 to 0.80. (In this case it was 0.55.) 

In conclusion, it would appear that the ease presented fits either the picture 
of a megaloblastic anemia or an iron deficiency anemia, both of Avhicli are e.ssen- 
lially “nutritional'’ anemia.s, and the presence of megaloblasts in the bone 
marrow would be the determining differential point. 

Dr. Hiix. — Dr. Amick was in Buffalo at the area meeting of the American 
Academy of Pediatrics and heard Dr. Zuelzer gii’e a paper on megaloblastic 
anemia in childJiood. Dr. Amick, will you comment on this case? 

Dr. Perry Amick (Staff Pediatrician). — Dr. Zuelzer said the finding of 
only a few i-eiy large cells in the peripheral blood in a case of anemia is strongly 
suggestive of megaloblastic anemia. This can be proved by e.xamination of the 
bone marrow, which sliows many large megaloblasts. 

Folloiv-np Note 

Bone marrow studies were done the same day the case was presented in 
clinic and the following is the pathologic report ; “The particles of marrow from 
the left tibia are very cellular and show an apparent predominance of eryth- 
ropoietic tis.sue. This tis.sue contains a few megakarocytes. Eosinophilcs are 
fairly numerous. Smears demonstrate a relative increase in normoblasts, v’hile 
megaloblasts are not encountered. The granulocytes are not remarkable. In 
summary, there seems to be normoblastic hyperplasia of the bone maiTOW, 
secondary to hypochromic anemia.” 

The above report is fairly conclusive evidence that tlie infant’s anemia ivas 
one due to iron deficiency and ivas not a megaloblastic anemia. 

Iron in the form of ferrous sulfate was prescribed in a dosage of 7.5 grains 
daily. A blood count one month later was as follows: Red blood cells, 4,420,000; 
Avhite blood cells. 14,000; hemoglobin, 12 Gm.; differential, 3 eosinophilc.s. 40 
segmented cells, 44 lymphocytes, and 4 monocytes. 

Case 3. Premature Infant "Weighing Less Than 1,000 Grams 

Dr. J. B. Sciiuxk (Assi.stant Resident). — The patient ivas a severely as- 
phyxiated female neAvboni infant, delivered by a double footling presentation at 
4:43 A.AI. on Dfay 8, 1948. The mother, a gravida vi, para ii, had been admitted 
to the ohsfetrical .service three days previously Avith A-aginal bleeding. TJie 
diagnosis of pregnancy Avas apparently in doubt. A Friedman te.st aams at- 
tempted but the animal died. Xo fetal heart tones Averc heard. There Avas a 
histoiw of three spontaneous abortions, all in the fii-st and second trimesters AA’ith 
cause 'undetermined. Gestation had apparently been uneventful. Date of last 
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stimulants, and suction devices are valuable. Intermittent use o£ carbon dioxic e- 
oxygen mixtures is sometimes recommended. 

It would appear that the routine use of prophylaxis against infection is 
indicated in premature infants. Procaine penicillin in oil, administered in small 
daily doses, seems well suited for this purpose. 

The tendency of the premature to develop acidosis has been repeatedly 
emphasized as one of the manifestations of inadequate renal function. Gordon 
has commented on the unreliable selective renal activity in utilization of sodium 
chloride solutions of the premature as compared with the full-term infant. The 
poor stores of vitamins with which the premature infant is equipped make eail} 
administration of supplements advisable. Especially is this true of \dtamins 
C and K, which are given parenterally from the first day of life. Other vitamins 
are usually started on the fourth or fifth day. 

There are other defects which the premature infant must combat: incom- 
plete development of the enzjTne system, hepatic immaturity, inadequate he- 
matopoiesis, etc., all too much to discuss this moming. One phase of manage- 
ment, however, has been intentionally postponed to this point. The questions 
of when to inaugurate feeding, what food to use, and mode of administration, 
can be perplexing when suddenly foisted upon the physician. The feeding man- 
agement of the veiy small premature infant has received little special attention 
in the literature. The infrequency of extremely small infants that give promise 
of smwival does not seem to warrant a formal schedule, yet some sort of guide 
must be kept in mind. Overloading the infant -with fluids and feeding mixtures 
in an effort to achieve early weight gain is perhaps the greate.st hazard. The 
clinical appearance of the patient, of course, is the ultimate criterion, yet main- 
tenance at an optimum is desired. 

The first feeding should be after 48, possibly 72, hours of life. Feeding in 
the veiy small prematures should be by gavage and continued by that route 
until swallowing is possible vdthout exhau-stion after feeding. The total twenty- 
four hour intake must be carefully recorded and a gradual increase made to 
160 c.c. per kilogram of body weight per twenty-four hours by the tenth to four- 
teenth day. The caloric intake can be increased at a slow rate also, reaching 12.5 
calories per kilo in twenty-four hours at about the same time. Five per cent 
dextrose in distilled water may be offered in the first feedings udth milk added 
in the second twenty-four houi-s of feeding. The proportion of milk to water 
may bo gradually increased so that the feeding mixture is entirely milk by the 
tenth day. The addition of water to milk does not increase the digestibility of 
the milk, of course, but only tends to lessen the amount of milk taken. If smaller 
feedings arc desired, the water portion of the feedings may be given subcutane- 
ously as 2.5 per cent dextrose in water or Sy, per cent amino acids mixture. 
For the past several years we have been using a powdered one-half skim milk 
preparation (Alacta) as the food of choice for premature infants This has 
been prepared as a mixture of 87 Om. (10 table.spoons) of the powdered' milk 
added to 600 c.c. (20 ounces) of water with -30 Gm. (1 ounce) of carbohvdrate 
in the fom of a dextrin and maltose preparation added. The percenta'o'es of 
total calories in protein, carbohydrate, and fat supplied by this food are, respec- 
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SIO Gm. and the babj- measured 34 cm. croim to heel. Skin and sclerae demon- 
strated a mild icterus. There ivere no other external abnormalities. There ivas 
a small amount of xanthochromic peritoneal fluid. There were no abnormalities 
of the abdominal or pelvic contents in situ. The thoracic viscera were not re- 
markable aside from a rather marked venous engorgement of the large root veins 
and right atrium. The lungs were adequately inflated and showed no evidence 
of pneumonia. There were no abnormalities of the heart. The semifluid content 
of the jejunum and ileum was a foamy pinkish red. This was not present in 
other parts of the gut and no basis for the presence of blood could be ascertained. 
Examination of the brain was not permitted. 

Dr. Hill. — The survival rate of premature infants weighing less than 1,000 
Gm. is about 10 per cent. Prematurit 3 ^ in itself is not an acceptable cause of 
death, except perhaps in the very small infants such as this one. In reviewing 
our management of this ease we feel we maj' have been guilty of a common error 
— that of overdoing the fluid and food administration. 

Approximately 50 per cent of the neonatal mortality rate occurs among 
prematurety born infants. I\Ianj' of these lives could be saved with expert med- 
ical and nursing care. Providing the premature infant does not have a con- 
genital defect inconsistent ivith life, escapes injury in the birth process, and 
avoids infection, his chances for survival should be good. 

Dr. Schunk has prepared some remarlis on the special hazards imposed b.v 
prematurity. 

Dr. Schunk. — During the sixteen-month pei’iod from Januarj’-, 1947, 
through April, 1948, there have been 2,868 admissions to the newborn service 
of the Iowa IMethodist Hospital. Of these, 210 or 7.3 per cent of the total were 
premature, weighing 2,500 Gm. (514 pounds) or less. Of these, 36, or 17.1 per 
cent, have died, leaving a survival rate of 82.9 per cent. 

The percentage of surmvals of the various V’eight divisions of these pre- 
mature infants was; 



WEIGHT 1 

ADMISSIONS 

1 DEATHS 

1 SURVrVAl. (%) 

2,001 to 2,500 Gm. 

(under 5 pounds, S ounces) 

135 

9 

93.4 

1,501 to 2,000 Gm. 

(under 4 pounds, 6 ounces) 

41 

7 

82.9 

1,001 to 1,500 Gm. 

(under 3 pounds, 5 ounces) 

24 

11 

54.2 

Loss than 1.000 Gm. (under 2 pounds, 3 ounces) 

10 

9 

10.0 


These siuwivals compare favorabty with anticipated percentages under good 
care that have been suggested bj' Dunham. 

Tlic handicaps of the premature infant’s earty existence are the inevitable 
result of the general immaturitj- of aU the major sj'stems. The proportionate 
inei’ease in bodj’ surface and lack of subcutaneous tissue make maintenance of 
body heat difficult. The infant just discussed was kept in a premature nursery 
liousing eight bassinets, with the obvious disadvantage of no ideal environment 
for anj’ of the tenants. The frequenej' with wliich the premature infant display's 
irregular respirations and periods of apnea that maj- appear anj’ time in the 
neonatal life reflects the inadequacj- of the central nervous sj’stem. Convenient 
apparatus for the administration of oxj-gen, constant nursing care, re.spiratory 
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stimulants, and suction devices are valuable. Inlennittcnt use of carbon dioxide- 
oxygen mixtures is sometimes recommended. 

It would appear that the routine use of prophylaxis against infection is 
indicated in premature infants. Procaine penicillin in oil, administered in small 
daily doses, seems well suited for this purpose. 

The tendency of the premature to develop acidosis has been repeatedly 
emphasized as one of the manifestations of inadequate renal function. Gordon 
has commented on the unreliable selective renal activity in utilization of sodium 
chloride solutions of the premature as compared wth the full-term infant. Tlic 
poor stores of vitamins with which the premature infant is equipped make eaily 
administration of supplements advisable. Especially is this true of ^^tamins 
C and K, which are given parenterally from the first day of life. Other vitamins 
are usually started on the fourth or fifth day. 

There are other defects which the premature infant must combat: incom- 
plete development of the enzjTue system, hepatic immaturity, inadequate he- 
matopoiesis, etc., all too much to discuss this morning. One phase of manage- 
ment, however, has been intentionally postponed to this point. The questions 
of when to inaugurate feeding, what food to use, and mode of administration,’ 
can be perplexing when suddenly foisted upon the physieian. The feeding man- 
agement of the very small premature infant has reeeived little special attention 
in the literature. The infrequency of extremely small infants that give promise 
of survival does not seem to warrant a formal schedule, yet some sort of guide 
must be kept in mind. Overloading the infant with fluids and feeding mixtures 
in an effort to achieve early weight gain is perhaps the greatest hazard. The 
clinical appearance of the patient, of course, is the ultimate criterion, yet main- 
tenance at an optimum is desired. 

The first feeding should be after 48, possibly 72, hours of life. Feeding in 
the veiy small prematures should be by gavage and continued by that route 
until .swallowing is possible without exhaustion after feeding. The total twenty- 
four hour intake must be carefully recorded and a gradual increase made to 


160 c.e. per kilogram of l)ody weight per twenty-four hours by the tenth to four- 
teenth daJ^ The caloric intake can be increased at a slow rate also, reacHng 125 
calories per kilo in twenty-four hours at about the same time. Five per cent 
dextrose in distilled water may be offered in the first feedings with milk added 
in the second twenty-four hours of feeding. The proportion of milk to water 


may 1)o gradually increased so that the feeding mixture is entirely milk by the 
tenth day. The addition of water to milk does not increase the digestibility of 
the milk, of course, but only tends to lessen the amount of milk taken. If smaller 
feedings are desired, the water portion of the feedings may be given subcutane- 
ously as 2.5 per cent dextrose in umter or per cent amino acids mixture 
For the past several yeai-s we have been using a powdered one-half .skim milk 
preparation (Alaota) as the food of choice for premature infants This has 
been prepared as a mixture of 87 Gm. (10 tablespoons) of the powdered' milk 
added to GOO e e. (20 ounces) of water with 30 Gm. (1 ounce) of carbohvdrate 
'c foim of a dexrim and maltose preparation added. The percentages of 
total calorics in protein, carbohydrate, and fat supplied by this food are, rLpec- 
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lively, 23.5 per cent, 57 per cent, and 19.2 per cent. This approximates the 
calorie distribution of the foods recommended by Gordon and co-workers^ and 
Iiy Powers.'’ The ealoiie content is about O.Sl calorie per cubic centimeter of 
feeding (approximately 22 calories per ounce). Although no planned study 
has been made, the general impression of our experience TOth this food has been 
very satisfactory. The Hess schedule has been used in this hospital for a number 
of yeai-s and has proved to be a useful and reliable guide. The workers already 
referred to have demonstrated large groups of iiatients rHth controls over long 
periods of time that have shown greater weight gains on half-sldm milk than on 
other isocaloric feeding selections, including breast milk. The many arguments 
liresented for the reduction of fat and increase of protein in the premature 
feeding are convincing. 

Case 4. Primary Tuberculosis 

Dr. M. E. Albert-s (Intern in Pediatries). — J. C., a white female infant 
aged one year, 11 months, entered the hospital nith the complaint of red 
"bumps” on the legs. These had fii-st appeared one week previously on the 
right leg and two to three days later on the left leg. The child was seen by a 
private physician three days previous to her admission here, at Avhich time there 
were several disei'ete. firm, red, tender, nonpruritic, ovoid nodules in the skin 
over the anterior tibial aspect of both legs, and one such lesion on the right 
buttock. These nodules were aliout 1 to 1.5 cm. in diameter and their long axis 
tended to lie in the longitudinal plane of the legs. A tuberculin test was done 
by the Jlantoux method, using 1/100 mg. old tuberculin. A 3+ positive reaction 
was obtained. 

At the time of admission to the hospital the nodules on the right leg were 
iwginning to soften and presented the bluish-yellow color characteristic of a 
simple contusion. 

The history of the patient revealed contact with a man who has untreated 
tuberculosis. The child’s parents manage a tavern and maintain their home in 
the rear of the same building. The child, therefore, comes into close contact 
with the patrons of the tavern, and has had especially close contact with the 
man in question. The parents of the child state that the same man is held 
responsible for another person becoming infected with tuberculosis . . . that 
person is now being treated in a local hospital. Cai’eful inquiiy uncovered no 
other possible source of tuberculous infection. Both parents are having chest 
x-rays made at the present time. 

The past history of the child rer’eals nothing of significance. She has had 
occasional colds, had thrush three months ago, and during tlie first year of life 
had roseola infantum. Her birth weight was 7 pounds, 4 ounces; lier present 
weight is 24 pounds, 4 ounces. 

Physical examination is essentially negative with the exception of the 
nodnlc.s in the .skin. The lungs arc clear antcriorl.v and ])osteriorly to ausculta- 
tion and percussion. However, x-ray of the chest reveals a ]iatch.v pneumonia 
extending from the right lulus to the diaphragm in the medial half of the right 
lung. The rest of the lung fields are clear (Fig. 1) . 
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The lahoratory finaings are as iollov.'S: red lilood cells, 4,230,000; hemo- 
.^lobin 118 Ga^.•, 4utc blood cells 14,750 with 68 per cent pob^orpbomiclcai 
* 31 per cen’t h-«.pWos, and 1 per cent monocytes. The blood scd.mon- 
tation rate (Wintrobe) was 100 mm. in one hour. Gastric washings lor acid- 
iast organisms have been negative on three occasions. Stool examination foi 
acid-fast organisms has also been negative. A guinea pig has been inoculated 
with some of the concentrated gastric washings. Kline and Kahn tests arc 

negative. 

The patient’s course in the hospital has been afebrile, although the tempera- 
ture does show fluctuation of a nonspecific nature. She has been receiving strep- 
tomycin, 1.0 Gm. per day, in divided doses. 



Fig. 1. — Film taken before streptomycin therapy shows pneumonic shadow m right hilus. 

Dr. Hill. — The lesions on the legs of this child were typical of eiytheraa 
nodosum. The most common underlying cavses of erythema nodosum in children 
arc primaiy tuberculosis and rheumatic fever. However, rheumatic fever is 
unlikely liecause of the patient’s age. Primary puhnonary tuberculosis, includ- 
ing both the parenchj-mal and Ijnnph node components, can seldom he diagnosed 
ijy physical examination alone. As in this case, diagnosis rests upon the reaction 
to tnbereiiiin and upon the x-ray. Even after we had seen the x-ray film and 
had gone back over the right lung meticulously, no abnormalities could be 
detected. 

This is the first case of primaiy tuberculosis in the acute stage that we have 
seen in this hospital since .streptomyoin hecame available. AYhether or not to 
use the drug for J. C. was debated at some length. In the great majoritv of 
ehfldren the lesions of primary tuberculosis retrogress over a period of months 
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and finally calcify or even disappear altogether. However, in the first four 
year’s of life, and especially in infanej*, progression from the priniai’j' complex 
may occur and give rise to sucli fatal forms of tuberculosis as miliary tuber- 
culosis, tuberculous bronchopneumonia, and tuberculous meningitis. In the 
event that anj- of these foi’ms emerged in this patient, streptomycin would cer- 
tainly be emploj'^ed. It seemed reasonable, therefore, to consider the use of strep- 
tomycin from a preventive point of vierv (prevention of the fatal forms). Por 
this pui'pose a relatively small dose, given over a shorter period of time, might 
suffice. Objections to streptomycin include the danger of damage to the eighth 
neiwe and to the vestibular apparatus, and the less substantiated risk that a 
resistant organism might emerge which, if communicated to others, would give 
I’ise to tubez’culous disease not susceptible to drug therapjL Since danger of 
spi’ead in primai’j^ tuberculosis is minimal anjT\'ay, the latter objection did not 
seem too important. 



“ — Film taken appro\iniateh one month after one ueek of streptomycin therapy. 

Shadow essentially unchanged. 

Wc should have liked to have kept our patient on streptomycin for two 
weeks, but we had to be content with seven days. The sedimentation rate 
taken at the end of this period had dropped from the oi’iginal 100 to 40 mm. in 
one hour. The nursing staff reported the child had become much more active 
and that her appetite had improved greatly. A repeat x-ray film of the chest, 
however, showed no essential change in the parencbjunal lesion. 

Another observation we had hoped to make was the effect of streptomycin 
on the tuberculin reaction. Presumably, if the drug could be given to the point 
of destniction of all tubercle baeiUi, a positive reaction would change to a nega- 
tive one. Obviously, the period of streptomycin administration in this case was 
too short to permit of any conclusions. However, a repeat test was done with 
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the same preparation o£ old tuberculin and with the same dosage 
The resulting reaction, while positive, -was approximately one-haii 
the original reaction. 

Folloiv-vp Note 


(yioo mg.), 
the size o£ 


The sedimentation rate one month later was still 41 mm. in one hour. The 
roentgenogram (Fig. 2) was essentially unchanged. A third tuberculin test 
with 1/100 mg. old tuberculin gave a positive reaction approximately one-foiirtli 
the size of the original test. The child had gained 1.5 pounds in weight and 
was sjTuptom free. 

Case 5. Salicylate Intoxication 


Dr. R. J. Bvruil (Assistant Resident in Pediatrics).— This 9-year-old white 
boy, weighing T2 pounds, had a six-day history of migratory joint pain and joint 
swelling associated with a low-grade fever prior to admission. No history of 
recent respiratory infections or past rheumatic manifestations could be elicited. 
Examination revealed a febrile (102.4° F.), acutely ill boy whose pharynx was 
moderately inflamed. Sis left cardiac border seemed slightly enlarged to the 
left, and though no murmur could be heard there was an accentuated second 
sound over the aortic area. The right ankle and left knee were moderately 
swollen, warm, and extremely tender to palpation. 

Laboratory data included an erythrocyte count of 3,520,000, hemoglobin 
12.6 Gm., and a leucocyte count of 10,400 with a differential of two eosinophiles, 
4 stab cells, 58 mature polymorphonuclears, and 36 lymphocytes. The sedi- 
mentation rate (Westergren method) was 111 mm. per hour. Urinalysis, Kahn 
and Kline, and klantoux tests were negative. A roentgenogram of the chest 
was interpreted as revealing a normal heart size, but the cardiac configuration 
suggested a mitral valve lesion. The electrocardiogram showed a prolonged 
P-R interval. 


After making a diagnosis of rheumatic fever, 60 grains of sodium sali- 
cylate daily were ordered. Due to an error, additional salicylates were given 
in the form of acetylsalicylie acid, grains 30 daily, to make a total of 90 grains 
of salicylate administered daily. The symptoms rapidly improved and the 
arthralgia had subsided by the fifth hospital day. On the evening of the sixth 
day the patient became confused and began to develop hyperpnea and rest- 
lessness. By the following morning he appeared slightly cyanotic, complained 
of a headache, was mentally confused, and respirations continued to be deep 
and pauseless. There was no fever. Slight nuchal rigidity and dryness of the 
mucous membranes were also noted. A carbon-dioxide combining power was 31 
volumes per cent and a blood salicylate level of 40 mg. per 100 e.c. (400 gamma) 
was obtained. ® ' 


Oxygen was immediately begun, all salicylates were discontinued and intra 
venous fluids were ordered to hasten urinarj^ excretion of the drug One ampul 
of S>mkamin and 100 mg. of ascorbic acid daily were also added as prophvlacti 
treatment of a possible prothrombin dkturbance. Two days later the salicylat 
Iciel Mas 1.. mg. pei- cent and the child was much improved. Hj-perpnea wa 
no longer present and he appeared bright and alezt. Because of the still IvaJe' 
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sedimentation rate of 115 mm. per hour, sodium salicjdate ( 60 grains) was again 
instituted, but was decreased to 45 grains two days later when a salicylate level 
of 29 mg. per cent was obtained. Since that time the patient has been main- 
tained on tliat dosage with no further toxic manifestations. 

Dr. Joe jM. Standefer (Staff Pediatrician). — The relatively recent popular- 
ization of massive salicylate therap}’’ in rheumatic fever has, no doubt, increased 
the number of salicylate intoxication cases. With this increase there has de- 
veloped a finer understanding of 'the mechanisms involved in this dramatic 
■symptom complex. 

Salicylates have been used for many years to alleviate the symptoms of 
the common cold and rheumatic fever. It has long been Icnuwn that infants 
under one year of age tolerated aspirin very poorly and it has recently been 
emphasized that younger children could not tolerate doses of salicylates thought 
to be safe for adults; namely, 0.13 to 0.19 Gm. per kilogi’am of body weight 
daily.' It has recently been shown that aspirin produces toxieitj^ more readilj' 
than sodium salicylate in young children.® 

The signs of salicjdate toxieitj' are; (1) hj’perpnea, which is deep and 
pauseless and comparable with the hj’pei'pnea of diabetic acidosis; (2) apathy 
and lassitude; (3) anorexia, which may be severe; (4) tinnitus; (5) dizziness; 
(6) irritabilitj" and restlessness; (7) disorientation, stupor, and conmilsions: 
(8) thirst; (9) .sweating; (10) fever, which may be high; (11) abdominal pain ; 
(12) pallor and cyanosis; (13) epistaxis and hemorrhagic phenomena; and (14) 
dehydration. 

The laboratory findings which confirm salicylate intoxication are: (1) 
increased prothromi)in and coagulation times and an elevated blood chloride 
level; (2) urinary findings; e.g., (a) reduction of copper by salicylate com- 
pounds, (b) positive Gerhardt’s test, (c) acetone and diacetic acid, and (d) 
albumin, casts, white and red blood cells indicating renal damage; (3) salicylate 
blood levels over 32 and commonly over 40 mg. per cent; (4) the pH of the 
blood is initially elevated ; later the pH may be reduced with an associated 
acidosis; and (5) the carbon-dioxide combining power alone is unreliable in 
salicylate intoxication. It may be normal or depressed even with an elevated 
pH of the blood. However, if values for both the carbon-dioxide combining 
power and pH of the blood are available, they provide valuable information 
to guide in giving correct therapy. 

MECHAXISJI or SALICYLATE INTOXICATION 

The mechanism responsible for the development of respiratorj- alkalosis in 
salicylate into.xieation is Iniierventilation. The hyperventilation or hj'perpnea 
is deep and iiauselcss. and is probably due to a disturbance in the respiratory 
center. As the hytiervcntilation progresses there is a loss of carbon dioxide 
from the alveoli of the lungs which is followed by a loss of carbon dioxide 
from the blood. This causes a derangement of the HllCOa : BHCO- ratio in 
that the IIHCOi is dimini.shed. Unle.ss compensated by a decrease in the 
niTCOs, the ratio 1 :20 is decreased, the pH rises, and an uncompensated 
alkalosis results. 
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To compensate for the abnormal loss of carbon dioxide through the lungs, 
there has to be a loss of BHCO3. This is thought to be accomplished by an 
inerease in the chloi’ide ions. The increased chloride retention dimini,shes the 
residual base present for combination ivitli HCOs" to form BIICO3. It is tliought 
by some that the kidneys preferentially excrete IlCOa" over Cl' to accomplish 
this task. 

Some investigators have also noted that there is an inerease in plasma laetic 
aeid and ketone bodies whieh fui'thcr reduces the BHCO 3 and promotes a more 
normal pH. An overeompensation of this mechanism would lead to the develop- 
ment of an acidosis as has been reported. As hyperpnea would also be present 
in this condition, it is evident that the pH of the blood must be known before 
treatment with alkalies is instituted. 

Since the bulk of the salicylates are excreted in the urine, tlie treatment is 
directed toward increasing the renal output. Another factor to be considered 
in the treatment is the administration of the chlorides for union with the base 
present. Both of these can be accomplished by the administration of adequate 
amounts of glucose in normal saline. Oxygen administration as well as other 
supportive measures should be followed out. Morphine or barbiturates have 
been used by some to slow the respiratorj’- rate and thus diminish the loss of 
carbon dioxide from the lungs. Vitamin K and ascorbic acid are used to diminish 
the hemorrhagic manifestations. 
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MENTAL TESTING IN CHILDREN 

Ruth Morris BAiiOTN, SI.D., Arthur Wijder, Ph.D., and Harry Bakwin, M.D. 

New York, N. Y. 

P SYCHOLOGIC testing, originally developed by Binet in 1905 to measure 
mental capacitj', has been greatly extended within recent years and tests are 
now available for measuring innumerable psychologic attributes. Thus there 
are tests for measuring emotional stability, emotional interests, masculinity- 
femininitj', social intelligence, honesty, social attitudes, scholastic interests, 
special abilities, educational achievement, and various personality traits. The 
tests whch are of special interest to the physician are those which relate to 
mental functioning. 

Psj'chologic testing of children should be discouraged except where a specific 
indication exists. There is no more reason for determining the intelligence 
quotient in a normal child than in estimating the basal metabolic rate, and there 
are disadvantages. A numerical rating of intelligence has only relative accuracy. 
Bj' permitting seemingly precise comparisons, it encourages an attitude of com- 
petition among mothers and may lead to needless parental concern, disappoint- 
ment, and anxiety. There are, however, occasional instances of doubtful intel- 
ligence where testing is indicated. The physician should therefore familiarize 
himself "with the uses and limitations of this technique. He should be able to 
interpret the results of tests in a general way and understand the degree of 
rcliabilit 3 ^ and validit 3 ' mth which these interpretations are made. 

INDICATIONS FOR JIENTAL TESTING 

1. Doubtful Intelligence. — Intelligence testing is useful in detecting re- 
tarded mentalit 3 ' in doubtful eases. In addition, it gives a measure of the extent 
of the deficiency and shows how it affects the child’s adjustment in other respects. 
Children who make little use of their capabilities because of emotional blocldng 
and who are, as a result, erroneous^' considered to be defective can be recognized 
in this wa 3 '. 

2. Behavior Problems. — "Where the difficult 5 ' appears to be an outright 
behavior problem it is often desirable to have an appraisal of the child’s intel- 
lectual status in order to ascertain whether this factor is aggravating the total 
behavioral picture. 

3. Edueational Retardation. — In appraising a child who is doing poorB' at 
school the relationshij) between all factors complicating the patient’s adjustment 
should be made. This includes testing not onl 3 ’- for intelligence but for special 
disabilities (reading, arithmetic, spelling, etc.) and personalit 3 ' as well. 

4. Diagnostic Problems. — Mental testing is helpful in differentiating mental 
doficicnc 3 ' per sc from that associated with organic defect, a psychosis, or a com- 
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bination of these. For this purpose intelligence tests should be supplemented 
by personality tests. Feeble-minded children score uniformly low, i.e., the 
retardation in mental development is widespread, relating to all the mental 
faculties. Wliere the mental defect is organic or psychotic in origin the scatter 
of test results is likely to be uude. For example the child may be able to give 
only a 4-year response on certain tests but on others may score 8 or 10 years. ^ 

5. Effect of Therapy.— Mental testing is helpful in offering a baseline against 
which the effects of various types of therapy, such as educational tutoring, med- 
ication, e.g., glutamic acid, benzedrine, hormonal therapy, (as thyroid extract) 
or psychotherapy can be measured. 

6. Miscellaneous I7ses.— hlental testing has been found useful in child adop- 
tion, vocational guidance, in the appraisal of aptitudes, in work with juvenile 
delinquents, in the investigation of mental growth, in research on individual 
differences, and in the study of the relation between intellectual and personality 
factors and physical handicaps, as poor vision, poor hearing, disturbances of 
the nervous system. 

In mental testing the individual’s performance in many different functions 
is measured. Failure or success in any one mental function may be of only slight 
significance for elassif 3 ’’ing an individual, since correlation between the mental 
functions varies widely. Success in music, representative drauing, and me- 
chanical ability, for example, are relatively independent and correlate poorlj’-. 
On the other hand, reading abilitj’- and aptitude in arithmetic are fairly closely 
but not perfectly correlated mth general competence, while spelling is not 
readily predictable from general school grading. 

Mental testing cannot be expected to measure pure native capacitj’- for 
intellectual accomplishment. It indicates the immediate efficiency of the in- 
dividual in certain specific respects. The results of intelligence tests are relative, 
i.e., the score which the child makes has significance only by comparison with 
the scores of other children on the same test. The score serves as an indication 
of the rank of the individual in a group in which he may be placed or -with 
which he may be compared. What is being measured is the reaction of the 
innate endowment of the child to his training at the moment when he is being 
tested. The particular activities demanded of the individual being tested are 
selected from those which are likely to be common to the experience of all the 
pci-sons who are to be compared. 


Like other laboratorj-- procedures, psychologic tests depend for their reli- 
ability not only on the accuracy with which they are standardized but also on 
their proper administration, scoring, and interpretation. In addition, the whole- 
hearted cooperation of the child being tested must be obtained and the subject 
must be representative of the populations used originally in standardizing the 
test in regard to age, sex, educational level, and cultural background. 

Norms for intelligence are based upon the child’s ability to perform nre- 
serabed tests m a prescribed manner at certain stated ages. By mental age is 
meant that degree of general mental ability which is possessed by the average 
child of corresponding chronologic age” (Terman). The score obtained by 



386 


THE JOURXAL OF PEDIATRICS 


adding up credits ivliieh the child received for all age levels is referred to as 
the mental age (M.A.). The ratio of mental age to chronologic age (C.A.), 
multiplied bv 100, gives tlie intelligence quotient (I.Q.) The basal age (B.A.) 
is the highest age level at which all the tests are passed. The table below gives 
tlie range of intelligence quotients in children of a “normal” population. 


Eakge of Ixtelligexce Quotients in Children 



I. Q. 

PERCENTAGE IN 
POPULATION 

CLINICAL DIAGNOSIS 

Inferior intelligence 

Below 70 

1 

Mentally deficient 


70- 70 

5 

Borderline 

Normal range 

SO- SO 

1-1 

Dull 


90- 99 

30 

Average or Normal 


100-109 

30 

Average or Normal 


110-119 

14 

Bright 

Superior intelligence 

120-129 

5 

Very bright 


130 and over 

1 

Gifted 


150 and over 

0.1 

"Genius” 


The average I.Q. is close to 100 with a standard deviation of 16 points. 
The error in the usual test is about 5 points either way. 

The limitations of the I.Q. are as follows : 

1. Its validity does not extend beyond the validit.y of the scales used. 

2. It does not take into account special abilities or disabilities. 

3. It may put a premium on certain abilities depending upon the test used. 

4. Caution is necessary in interpi’eting intelligence test scores since different 
tests may yield different I'esults, while the subject’s relative position on the 
normal curve remains undisturbed. That is, a subject’s clinical diagnosis may 
alter on the basis of an I.Q. computed as a result of findings, but his actual 
capacity has not changed. One test may stress memoiy, another comprehension, 
and a third verbalization, so that the child will score higher on the test which 
emphasizes his own special abilities. It is erroneous to assume that an I.Q- 
obtained on one test will bo identical with the I.Q. obtained on another and 
therefore the test administered must always be considered. 

TYPES OF JIEXT^U., TESTS 

Mental testing was introduced by Alfred Binet in 1905. With his co-worker, 
Simon, he submitted a large number of questions and tasks to children of various 
ages and capabilities. By the simple yet original device of grouping the tasks 
according to age, he was able to estimate the mental capacity of children from 
the number of tests which were successfully performed at each age level. Since 
Binet’s time the tests have been simplified. At present the revision of the Stan- 
ford-Binet test, introduced by Tennan and BlerrilP in 1937, is most widely used. 

Tcrmait and MerriU Revision of the Sianford-Bivcf Scede (1937). — This test 
is designed to measure various mental faculties such as memory, reasoning 
power, judgment, grasp of general information. Thus, children at 2 years of 
anc are exiieetcd to be able to insert insets (a square, eii'cle, and triangle) into 
a form board; to identify certain objects by name such as a button, a thimble, 
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a cup, and tlic like; to identify various parts of the body; to build blocks, etc. 
Later on, for example at 5 years, the child is expected to complclo an incoinplctc 
drawing of a man; to fold paper in the form of a triangle; to give simjilc dcbni- 
tions of words such as "ball,” "bat,” "stone”; to copy a square; to memorme 
sentences, etc. At 10 years, the child should, be able to define certain words; 
he should be able to recognize absurd situations in pictures which arc shown to 


him ; he should be able to repeat six digits, etc. 

Weehshr-BdUvue Adult and Adolescent Beales.— The tests developed by 
Wechsler^ are suitable for subjects ranging in age from 10 to 60 years. Tlie 
scales are divided into ten subtests, five verbal, yielding a separate Verbal I.Q. 
and five nonverbal yielding a Performance I.Q.; the two scales combined fur- 
nish the examiner with a General I.Q. The verbal scale consists of general 
information items; a comprehension test consisting of questions such as, AVhy 
should people pay taxes?” "Why are laws necessary?” arithmetical reasoning 
problems ranging from simple addition to more complex calculations like; "If 
a train goes 150 yards in ten seconds, how many feet can it go in onc-fifth of 
a second?”; a test of similarities wherein the subject is asked to state in what 
way two things are the same or alike, e.g., orange — ^lianana, coat — dress, etc. ; 
and a memory for digits test, in which the subject’s ability to repeat various 
sequences of digits forward and backward is tested. Tlie Performance Scale 
consists of a completion test wherein the subject points out an important deletion 
from a series of fifteen pictures; a picture arrangements test consisting of several 
series of cartoonlike pictures which arc presented to the subject in a mixed order 
which he has to place in correct sequence; an object assembly test which presents 
the subject with three separate dismembei'cd items which he has to put together 
properly ; a block design test which presents different designs udiich the subject 
has to duplicate with colored cube blocks ; and a digit sjunbol test which requires 
the subject to substitute sjmibols for numbers from a code consisting of nine 
numbers each with a different symbol. 

Tlie chief advantages claimed for the Beller-ue Scales are ; 


a. The material is well-suited for the testing of adolescents and adults. 

b. An individual’s performance is compared with the average of his own 
age group. 

c. The full scale gives appropriate weight to performance and verbal tasks. 

d. The test results agree better with clinical judgments than those obtained 
from other general intelligence te.sts. 

e. The test is an aid in diagnosis since factors that may be contributing to 
emotional maladjustment can be uncovered. Tims, this test not only offers 
oh.iective quantitative re.sult.s but it is u.seful qualitatively as an aid in differ 

out, ating between "normal,” ps.vchoneurotic, psychotic, and organically detm-- 
miued behavior. j 


The Bellevue Scales have been administered extensively to both cMldrei 
and adu ts. Because of their construction and statistical bases the I.Q ’.s whiel 

^^hose Binet I.Q. is kniown. Welder, Levi, and Riseh^ have eonstruct d tab ^ 
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that equate the two I.Q.’s and show that the subject’s relative position does not 
change although the I.Q. designating this position results in a different numerical 
figure. 

Testing During the First Ttuo Years . — Intelligence during the first few 
3 'ears of life cannot be as accuratel}’- measured as at later ages but tests have 
been devised bj' which infants may he classified as backward, dull normal, aver- 
age, or advanced.^ Since tests in infants are largelj’" dependent on motor ability, 
a careful pln-sical examination ivith particular attention to muscle tonus and 
coordination should precede the tests. The difficulty in recognizing spastic 
diplegia and basilar ganglion lesions in young infants is well knovTi. Myatonias 
which interfere vdth motor performance are occasionally seen. Estimates of 
intelligence in infants •with mild or even moderate degrees of hydrocephalus 
should be made ■with caution. 

Testing during earlj- life is useful where adoption is contemplated and tliis 
procedure is now used bj’ manj- agencies. The tests reqnire more time and prac- 
tice than most ph 5 -sicians are able to devote to them; nevertheless we should be 
acquainted with the character of the tests used and with the reliability of the 
results. The tests frequently applied in office practice such as the age of smiling 
or sitting up are of little value because thej- are not standardized and the normal 
variability is unde. 

In 1925 Gesell® published his Developmental Inventories, which established 
norms for mental and motor growth during the preschool period. More recently, 
Gesell and Amatruda' published a more complete developmental schedule from 
four weelis through five j’eais. The tests reveal not onlj*^ mental retardation hut 
emotional instability, defects in %Tsion, in hearing, and in motor ability. The 
effects of cerebral injurj’" can be distinguished from signs of amentia mthin the 
first j'ear. 

According to Gesell practically everj' ease of mental deficiency can be recog- 
nized in the first j’ear of life except for the small number of exceptional cases 
arising from secondaiy causes later on. This is best done bj’^ a progressive 
appraisal of the child’s maturity status from time to time. The criteria used 
bj' Gesell are the jmung child’s command of his hodj’- postures in the supine, 
prone, sitting, and standing positions; his ability to roU, creep, walk, and ran; 
his discriminating regard for sights and sounds; his ability to grasp, manipulate, 
and release objects; his ability to exploit his environment in a varied and in- 
creasingty elaborate manner; his propensity to learn and profit by experience; 
his power to communicate with his social emdronment bj’ visual following, b.v 
intent and regard, bj’’ gestures, vocalizations, and words; his discriminating 
regard for persons ; his eapacitj- to assimilate the culture into which he was bom. 

The Gesell tests are designed to disclose the four basic fields of beha'vdor: 
motor, adaptive, language, and personal-social behavior. The results are ex- 
pressed as D.Q. or Developmental Quotient, rather than as I.Q. The D.Q. is 
the ratio between the maturity age and the chronologic age. Gesell considers 
the D.Q. more discriminating than the I.Q. since the D.Q. can be specifically 
ascertained for each field of behavior and for indmdual behavior traits." 
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Goodenovgh D raw- A-Man-Test\— This test is simple to administer, it re- 
quires no special material and it generally holds the child’s interest. Moreover 
it is possible to learn much about a child’s problems from his draivnig and from 
his own interpretation of it. 

The examiner asks the child to draw a man. He is urged to diaw it caie- 
fuUy, in the best waj’ he knows how and to take his time. The test is highly 
reliable, correlating well with tlie Binet tests. The test is most suitable for 
children between 3 and 10 years of age. 

The child receives one point for each of the items which is present in his 
drawing. For each 4 points one year is added to the basal age which is 3 jmars. 
Thus if the child’s drainng shows that the fii-st nine items are present in his 

9 

draiving he scores 9 points and his mental age score is 3 plus — = 5Y^ years. 

4 

Method of Scoring the Goodenough Draiv-a-Man Test :® 

1. Head present. 

2. l.egs present. 

3. Arms present. 

4. Trunk present. 

5. Length of trunk greater than breadth. 

6. Shoulder indicated. 

7. Both arms and legs attached to trunk. 

8. Legs attached to trunk and arms to trunk at correct point. 

9. Neck present. 

10. Outline of neck continuous with that of head or trunk or botli. 

11. Eyes present. 

12. Nose present. 

13. Mouth present. 

14. Both nose and mouth in two dimensions; two lips shown. 

15. Nostrils indicated. 

16. Hair shown. 

17. Hair on more than circumference of head, nontransparent, better than scribble. 

18. Clothing present. 

19. Two articles of clothing, nontransparent. 

20. Entire drawing, with sleeves and trousers shown, free from transparency. 

21. Pour or more articles of clothing definitely indicated. 

22. Costume complete without incongruities. 

23. Fingers shown. 

24. Correct number of fingers shown. 

25. Fingers in two dimensions, length greater than breadth, angle subtended not 
greater than 180 degrees. 

26. Opposition of thumbs shown, 

27. Hand shown as distinct from fingers or arms. 

28. Arm joint shown. Either elbow, shoulder, or both. 


PERFORMANCE TESTS 


The usual mental tests depend to a large degree on the ability of the child 
to understand language and to respond orally. Children who are deaf retarded 
in the development of speech, or mute, illiterate, or from a home where’ a forei-n 
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language is spoken are conseqnentlv at a distinet disadvantage in the ordinary 
test. To overcome this difficulty a luunher of performance tests have been 
devised vliich require little or no language ability. 

In 1931, Stutsman® published the Merrill Palmer Performance Tests, which 
include tests from IS to 72 months arranged in six-month groups. These have 
the advantage over most tests at the preschool level (2 to 3 years) of keeping 
the child interested. They have a high degree of reliabilitj*. 

Of considerable value is the Pinhicr-Paterson Performance TesP° which is 
.suitable for children of 4 to 15 yeare of age. It includes a great varietj^ of tests 
and requires very little verbal response. Though it tests facets of mental abilities 
in a manner different from that used bj' the Biuet tests, it nevertheless correlates 
closely with the Stanford-Binet intelligence scores. 

The Arthur Point Scale of Performance TesP'^ has also enjoyed wide pop- 
ularity as a perfoi-mance test where testing uuth the Binet is either not possible 
or unreliable. It was first published in 1925 and is most useful for ages 5 to 
15 yeai'S. As the name suggests, it is primarily a point scale and heavily 
weighted with manual tasks. It, too, correlates well with the Binet results. 

The test is made up of a number of subtests among which is the Sequin 
Form Board which has insets for ten geometric figures of different shapes. The 
subject is allowed three trials to fit the figures into the board. The score is the 
time of the shortest trial. Another is the Healy Picture Completion Test. For 
this test there is also a land of form board consisting of a large picture from 
which ten square holes have been cut. The subject is supplied with fifty pictures 
of objects pasted on blocks and is expected to insert blocks into the appropriate 
squares. 

TESTING FOR HANDICAPPED CHILDREN 

The Binet-Simon Test has been especially restandardized for application to 
the blind*® as well as to the deaf.*® In the fonner case the visual material has 
been modified and adapted for tactual stimulation, and in the latter case panto- 
mime and visual rather than auditory stimulation is used. Whenever possible, 
performance tests of intelligence and other nonlanguage tests which minimize 
the need for verbal directions are appropriate for administration to the acquired 
deaf patient, the mute, the retarded, the reading disabled, the bilingual, and 
the child from a different culture with difficulty in comprehending the instruc- 
tions as presented. 

GROUP TESTING 

Though not new at the time, group intelligence testing developed as a useful 
instrument from the work done in the U. S. Army during World War I. The 
Army Group Intelligence Examination Alpha, generally referred to as Army 
Alpha, consisted of questions designed to measure auditory attention; simple 
arithmetic problems: items involving common sense or practical judgment; paiix 
of words to be marked as having the same or different meaning: disarranged 
sentences to be comprehended and marked true or false; incomplete numlier 
series to be completed; verbal analysis; and items calling for general information. 
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The army tests ■were ioMucl nscCvil in the selection o£ soldieis and offictis 
for various duties, for advaiiceiiiciit and for special training. It seivcd as a 
ready means for the early identification and elimination of those unfit tor mili- 
tary service because of low intelligence. 

Numerous revisions of the original army test liavc been devised and non. 
types of group tests have been introduced for various populations and situations. 
These group tests ai’c easier to give, they can be machine-scored, and the^ can 
be administered to large groups at the same time by practically untrained per- 
sons. They have been used in military organizations, schools, industr.v, civil 
service, prisons, and the like. 


POrUCES OF ERKOR 

In oi’der to obtain reliable information from an intelligence test certain 
criteria must be met : 

(1) The Avholeheartcd cooperation of the child must be obtained, otherwise 
the score will be too low. This occurs also if the child is fatigued, ill, or un- 
motivated. 

(2) The instructions must be followed rigidly by the examiner. 

(3) The technique of scoring must be closel.V' adhered to. Special ps.v- 
chologic ti'aining is necessary for the administration of tests and for the inter- 
pretation of re.sults. Some of the.se te.sts are scored b.v gi-ade or b.v percentile 
ranldng rather than by I.Q., thus making interpretations more complex and 
requiring extra caution. 

"While a numerical rating is helpful in many situations, a qualitative ap- 
praisal of the results yields significant information which should he taken into 
consideration. Such factors usually shed light on the child’s behavior, thought 
processes, social, emotional; and interpersonal relationships with parents, siblings, 
and school chums. While these latter factors are more reliably ascertained 
through the use of procedures specificall.v designed for these purposes (tests of 
personality), ohsenmtion and attention to the child’s approach to material, 
conversation, cues, etc. yield valuable information during intelligence testing. 

At best, intelligence tests merely sample a few aspects of the complex, multi- 
determined human factor which we call intelligence. The objective character of 
the results obtained enables comparisons to be made with norms that have been 
standardized. While this procedure is far better than a subjective biased 
unstandardized appraisal, caution must be exercised not to overemphLize the 
quantitative features of the I.Q. 


FACTORS IXFEUEXCING IXTEL.LIGENCE TEST RESULTS 

Sex has only a slight infiuenee on the mean scores, but boys are somewhat 
more variable than girls. Children of superior social status average eonsiderablv 

above ebfidren from an inferior environment. The order among siblin-s annems 
to aftoo the I.Q „,.h. i,. „ fa, ^ „ ppoala 

moro „fta„ than lalo,.„„„,. s„p„in, intolligoneo ia unoo.nmon in « “ b" 
Itngnaltam has httic effect otto, the first three or lour rcare of sehool 
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Race and nationality influence the I-Q. but it is not clear whether the dif- 
ferences found are dependent primarily on hereditaiy or environmental factoi’s. 
The highest average scores are obtained by children of English, Scottish, and 
Jevish descent. In aU studies made in the United States, Italian and Polish 
children average uniformly low, but they achieve somewhat higher scores on 
nonlanguage tests than on those requiring more knowledge of English. On 
practically all tests Negroes are inferior in I.Q. to white children as a whole 
but the.r test somewhat higher than Italian and Polish children. The average 
T.Q. for Negro children tends to decrease as the age and grade increases and 
tliis has been interpreted to indicate the adverse effect of poor en%dronment on 
the child. Studies indicate that less than 25 per cent of Negro children reach 
or exceed the median of white children. Chinese children in the United States 
test fairly high. Indian children score low, specially pure-blooded Indians, but 
Jamieson and Sandiford found the.v reached almost average level on certain 
tests not involving the understanding of the English language. It is probable 
that the tests used do not give a fair estimate of their ability because these chil- 
dren have lived in a different environment and have had different experiences 
than the white children for whom the tests are standardized. It should be 
clearly understood that in, all racial and national groups there are individuals 
who test high, onlj’ the average or mean scores differing. It is impossible at 
present to estimate the intelligence of eliildren in their native countries from 
these results, as immigration to the United States involves a highl}’ selective 
factor. 

Rural children score lower than city children. This difference decreases 
with the number of years of school attendance, indicating that at least part of 
llio handicap is due to inadequate education and training. 

Yeikes” found that, during the first World War soldiers from the Northern 
section of the country scored higher than those from the South. Race cannot 
account for this difference since the same results were obtained for both whites 
and Negroes. Possibly education was the important factor. Great differences 
were found between the average for soldicre from Oregon and from Ulississippi ; 
as great, in fact, as those found between Indians and whites. This wide variation 
is difficult to explain. 

According to several obseiwers the administration of Benzedidne leads to 
an improvement in perfoianance on intelligence tests in most children. This 
lu'obabl.v results from an induced feeling of well-being, an increase in confidence 
and cncrg.v, greater alertness, and a greater desire to succeed.’® 

Infants boni prematurely arc somewhat inferior to full-term infants during 
the firet year of life. This is less pronounced if correction is made for the time 
of prematurity. Smaller infants arc more retarded than larger ones. On the 
average, infants with birth weight under 4 pounds (l.S kg.) do not reach tJie 
average development of full-term cliildren until tlie eighteenth month, whereas 
infants weighing more than 4 pounds overtake the normal group at about 9 
months of age. Pi-cmaturcl.v born infants are more retarded in motor and manip- 
ulative development than in intellectual content and social rcsjjonsivene.ss.” 
In personal social behavior, as tested by the Gescll Developmental Inventories, 
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tlie performance of 2 irema 1 urcly born infants was consistently relatively supexioi 
to full-term, infants ■when account was taken of the amount of ji rematurity. Ihis 
has been attributed to the unusual care and attention offered the prematurely 
born, to their closer association with adults, and to the fact that they have had 
an additional extrauterine period and therefore greater opportunity for training. 
At a later age the prematurel}'' born give average scores on language tests which 
would make them somewhat superior if account is taken of the period of pre- 
maturity. Children of school age who have been born prematurely are in the 
majorit}’ of instances in the proper grade for their age, and their intelligence 
is similar to that of fuU-tenn children of like age. 

Continued severe psychic trauma such as life in an undesirable institution 
or exposure to an unstimulating environment in the home leads to a decrease in 
the I.Q. in young children. Conversely, children reared in superior foster homes 
show higher I.Q.’s than might be expected from their original heredity and 
environment. Studies of identical t'svins reared apart have shown that the 
greater the difference in en-vironment the greater- the difference in I.Q, One 
must conclude from these studies that “extreme differences in educational and 
social en-vironments are accompanied by significant differences in intelligence. ’ 
Intelligence Resemblance in Families . — ^There is on the whole, a fairlj’- close 
resemblance in the I.Q.’s of members of the same family (represented by a cor- 
relation coefficient of ahont .50). The resemblance between siblings and mother, 
and siblings and father is of about the same order. Terman found, in his follow- 
up study of gifted individuals, that the mean I.Q. of their offspring vvas 127.7. 
Though this average was about 24 points below that of the parents, it is much 
higher than that found in the general population. The incidence of children 
with feeble-minded and borderline mentality was low. On the other hand, the 
proportion of offspring with I.Q.’s of 150 or higher was twenty-eight times as 
great as that for unselected children.^® 

There is no definite correlation between I.Q. test results and health ratings, 
history of illnesses, body build, skeletal maturity (as measured by ossification 
of the bony centers), birth order, being an only child, broken homes, or excessive 
shyness. 
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Comments on Current Literature 


BONE involve:ment in leuce:mia 


P AIN alon? the bones and in the .ioints in tiic acute Icuceniias has not been 
stressed sufficiently. Similarities of s\miptomatolog 3 ' in leuceinia and rlieu- 
niatic fever have led to confusion and to real diagnostic difficulties, llie co- 
existence of leucemia and rheumatic fever is regarded as raie. From the stand- 
point of management and of piognosis, the impoitanee of earlj' correct diag- 
nosis is appreciated readilv. 

Aisner and Iloxie’ in the New England Journal of Medicine for Jlay 20, 
1948, have reviewed pertinent mateiial on this sub.ieet and have added four 
interesting cases of their own. They call attention to the fact that as earlj’’ as 
1889 Ebstein, and, in 1895, Fraenkcl, considered pain and tenderness along the 
bones and in the joints a prominent feature of the s.yTnptomatologj'' of leucemia. 
Since that time a number of riters on leucemia have emphasized this clinical 
point. In two of the four eases reported by Aisner and Ploxie, in which bone 
and joint manifestations vere outstanding featuies, a diagnosis of acute rheu- 
matic fever was made on admission to the hospital. In the third of the four 
cases, a diagnosis of subacute bacterial endoearditi.s had been made before admis- 
sion, and in the fom-tli, the referring ph.vsician had diagnosed the ease as rheu- 
matic fever. Even early blood studies ma.y be confusing since the blood picture 
of earlj'- leucemia may be within normal limits, and since nonleucemie children 
maj’- produce immature white blood cells in response to severe infections Bone 
marrow .studies also maj' be nonievealing in earlj' leucemia. 

The presence or absence of leucocytosis ma.v be of some diagnostic aid, 
since leucocj'tosis is of general occuiTence in active rheumatic fever associated 
with joint pain. According to Wilson^ the white blood cell count vai-ies between 
8,000 and 23,000 and in 91 per cent of her cases the white blood cell counts were 
over 5,000. In this connection Aisner and Hoxie stress the differential count, 
stating that “leucopenia associated with sj'mptoms referable to the bones and 
joints should make one suspect conditions other than acute rheumatic fever.” 


In rheumatic fever the differential count reveals an increase in the per- 
centage of neutrophiles. Consequently the occuri’ence of Ij'mphoej'tosis, es- 
pecially when associated vith leucopenia, suggests a diagnosis other than rheu- 
matic fever Two of the cases described bj' Aisner and Hoxie illustrate these 
clinical points. In discussing joint pain, the.se authors state that in conditions 
like leucemia in which there may be considerable destruction of blood elements 
and the liberation of nucleoprotein, the blood uric acid level may be elevated 
and this value in itself maj- be used as a differential diagnostic feature 

In a brief discussion of the x-ray appearance of the bones and ioints in 
leucemia, these authors emphasize the rride variability in the roento-enoloaic 
aspcet.s of the skeleton m leucemia Changes in the bones may indnde sub 
periosteal elevation, cortical destruction, rarefaction, osteosclerosis and osteo 
porosis, the most common skeletal finding being periosteal elevation 

r. 7 ?" American Journal of lioenicienoloou and 

Eadmm Ihcrapy, hiederic N Siheimairi presents an extensive study of'^kele 
tal lesions in leucemia. In this report which carries a review of tL u ml . 
md based an aWation, on 103 infanta and child™,, ai™™an slat'cs 
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tliat accurate diagnosis of leucemia in the pediatric subject udiich is often diffi- 
cult, is aided considerably by roentgenologic studies of the skeleton. Silverman 
studied 131 patients with leucemia, on 108 of whom the roentgenologic studies 
were considered adequate. Fiftj'-two of the 103 leucemie ehildi’en showed bone 
changes and four types of lesions were obserwed: transverse bands of dimin- 
islied densit}', osteolysis, osteosclerosis, and subperiosteal new bone formation. 
Of forty-two patients who complained of bone pain, twenty-five had skeletal 
lesions demonstrable in r-oentgenograms. 

In di.scussing differential diagnosis, Silverman .states that in his experience 
tlie conditions most frequently confused with leucemia were, first, rheumatic 
fever, and second, secondary anemia. Still’s disease and infectious mononu- 
cleosis were among the diagnoses considered in certain eases of leucemia. In his 
conclusion Silveman states that children shoving anemia, fever, and pain in 
the extremities present a problem in differential diagnosis, and that the roent- 
gen method often proves an aid in the diagno.sis of acute leucemia. 

In addition to rheumatic fever and leucemia, differential diagnosis of pa- 
tients with bone and joint pain, particularly those in the pediatric age group, 
must include such conditions as undulant fever, poliomyelitis, osteomyelitis, 
scuny, rickets, syphilis, gonorrhea, tuberculosis, Haverhill fever, Hodgldn’s 
disease, and Still’s disease. It is of great importance that, in addition to rou- 
tine and careful examinations of the blood, all patients presenting bone and 
joint pain as symptoms should have cai'eful x-ray studies in order to detect 
changes in the skeletal system. 

Russell J. Blattneb 
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News and Notes 


Dr. .Tames Goodfricnd, Instructor of Pediatrics at Wa.sliington Dnivorsily Medical 
School, died of a heart attack Monday night, July 5, 194S. 


Dr. .Tohn Aikman of Rochester, New York, died .Tuly l.T, 194S. 


Dr. O.^ear Reiss of Los Angeles died suddenly on June 16, 194S, as he was preparing 
to leave for Chicago to preside at the meetings of the Section on Pediatrics of the A. M. A. 
of which he was chairman. 


At the A. M. A. meeting of the House of Delegates in Chicago, on .Tunc 21, the Dis- 
tinguished Service Medal of American Jledieal Association was awarded to Dr. Issac Arthur 
Aht. In honoring Dr. Abt for his lifetime of service to American Medicine, the Association 
has paid a well-deserved tribute to an outstanding pediatrician who is loved and respected 
by all. 


The following were certified by the American Board of Pediatrics at the examination 
in Chicago, June 26 and 27, 1948: 

Dr. Jolm H. Cordes, Jr., 216 Empire Bldg., 302 Central Avenue, St. Petersburg, Fla. 

Dr. Victor J. Cordes, 7405 Harwood Avenue, "Wauwatosa 13, Wis. 

Dr. Susan Coons Dees, Duke Hospital, Durham, N. C. 

Dr. Harold X. Gerber, 1046 Wilson Avenue, Chicago 40, 111. 

Dr. John Roland Harvin, 206 North Sumter Avenue, .Sumter, S. C. 

Dr. Maurice Kaufmann, 2 Nassau Place, Hemstead, N. Y. 

Dr. John T. Kometani, Tulane Medical School, Dept, of Pediatrics, New Orleans, La. 
Dr. William Caldwell Layton, 2300 Ralston Avenue, Burlingame, Calif. 

Dr. Jacob S. Light, 405 37th Place, S.E., Washington 19, D. C. 

Dr. Bernard L. Lipman, Medical Arts Building, Philadelphia, Pa. 

Dr. Dan Campbell McDougall, 210 Kane Building, Pocatello, Idaho. 

Dr. Irving Howard Mauss, 443 Beach-138th Street, Belle Harbor, N. Y. 

Dr. Evelyn E. SDller, 1642 Harrison Street, Philadelphia 24, Pa. 

Dr. Dominic S. Motsay, 111 West Lockhart Street, Sayre, Pa. 

Dr. Brian St. John Moynahan, 334 Washington Avenue, Belleville, N. J. 

Dr. Harry Thomas Nagel, 518 South 5th Avenue, Maywood, HI. 

Dr. Louis J. Needels, 402 Loma Alta Drive, Santa Barbara, Calif. 

Dr. Phyllis T. Mrazek Orland, 6628 West Cermak Road, Berwyn, 111. 

Dr. Herbert J. Palmer, 170 West 77th Street, New York City, N. Y. 

Dr. John Lyman Peck, Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Walter Pick, 42 Fox Street, Fitchburg, Mass. 

Dr. Bernard C. Prietsch, 4752 Baldwin hlanor Road, Pittsburgh, Pa. 

Dr. Francis Lupton Robinson, Permanente Foundation Hospital, 280 MacArthur Blvd 
West Oakland, Calif. 

Dr. Joseph L. Rubel, 5 East Gregory, Pensacola, Fla. 

Dr. Henrietta K. Sachs, 1820 Juneway Terrace, Chicago 26, HI. 

Dr. Joe M. Standefer, 934 42nd Street, Des Moines, Iowa. ’ 

Dr. Mer'tt "W. Stark, Child Research Council, 4200 East 9th Avenue Denver Coin 
Dr. Tasem, 619 South Bonne Brae, Los Angeles, Calif ’ 

Dr io!Zl C ^ t"’ Hospitals, Kansas City, Kan. 

Dr. ^orman C Woody, Jr., 1430 Tulane Avenue, Xew Orleans 13 La 

Dr. Charles Richard Yoder, 705% East Walnut Street, Bloomington? 111. 
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At tlie meeting of the Section on Pediatrics of the A. M. A. in Chicago in .Time, the 
folloiiing officers 11610 elected for 194S 1949: 

Cliairman: Woodruff L Crawford, Bochford, 111 
Vice Chairman; Ambrose AIcGee, Bichmond, Va. 

Secretari . Margaret !M Xicliolcon, Washington, D. C 


Public health report'; up to the last week of June show a definite increase in the in 
cidencc in poliomielitis As of July 10, 2,533 cases hate been leportod since the seasonal Ion 
week (the thud week of March), as contrasted with 1,696 in 1946, and a fiicje^^ median 
of 1,027 The diseave is in definite epidemic form in the nideh separated states of Jforfh 
C irolina, Tcm*;, and California The Ken England area show'; the lowest incidence as of 
,Tul\ 1 


The Nineteenth Annual Postgraduate Symposium on Heart Disease of the San Fran 
ci^co Tuberculosi'; A'i':ociation mil be held Oct 27 to 30, 194S, at the St. Francis Hotel The 
'■ts-ion on M ednesdaj afternoon, October 2", mil di'cnss Heart Disea'ie m Children Eight 
pipers mil be presented bj California pediatricians on the subject of rhcuiiiatism and op 
crible (ongenital lieait disease 


Dr James K. Ettcldorf has been appointed as'=ociatc professor of pediatrics at the 
Uiiucrsiti of Tennesoeo Medical College at Memphis He mil bo director of the pediatric 
research and diagnostic laboraton of the Oaston Hospital 


The University of Colorado School of Medicme and the Colorado State Department of 
Health aniioumc a short course for phjsicians on problems of newborn infants, both pre 
mature and full term, to lie given at the Unnersitj of Colorado Jfcdical Center, Denver, 
Oct 14 to 16, 1948, mclusicc The course is open to graduates of medical schools approied 
In the V M V A registration foe of ten dollars ($10 00) is required. Inquiries should be 
directed to Frode Jensen, MD , Director of Graduate and Postgraduate Education, Unnersitj 
of Colorado Medical Center, Denver, Colo 



Book Reviews 


fundamentals of Human Ecproduction. Kdith h. Totter, New York, 1048, McGrinv- 

mu Book Co., Inc., 231 pages. 

This concise book describing the background and embryology of human reproduction 
is -well w-ritten. Its completeness alTords an over-all picture of the course of ovent.s loading 
to the birth of the full-tc‘rm baby, with the greatest emphasis on the cytology, biology, 
and embryology of the fetus. 

There are three main divisions, of which the first two describe the general back- 
ground and plan of the reproductive process, and the third is a detailed studj of fetal 
organ, embryology. There is a. short fourth division pertinent to the birth and future life 
of the infant. 

One of the outstanding features of the book is twelve beautiful black and wbito 
plates of fetal development ranging from the chorionic vesicle stage to total body x-radi- 
ography of the fetal skeleton. In addition, the diagrammatic illustrations accompanying 
the text arc particularly commendable. 

It would seem that the material is too exhaustively covered for this book to bo used 
as a text for basic students of nursing, and that the real value of Dr. Potter’s work will 
be for postgraduate students of nursing and nursing instruction, as well as for medical 
students, phj’sicians, and students specializing in the field of embryologj’. Moxat. 


Widening Horizons in Medical Education. A Study of the Teaching of Social and En- 
vironmental Factors in jMcdicine, 1948, The Commonwealth Fund, 228 pages. Price 
$2.75. 


This is the report of a joint committee of the Association of American Medical 

Colleges and the American Association of Medical Social AVorkers, with Jean A. Curran, 

M.D., and Eleanor Cockerill as cochairmen. It is indicative of an important trend away 
from the purely technical and materialistic character of medical education which has domi- 
nated the medical school curriculum in the past .twenty-five years, a situation which 
resulted from the tremendous advances in medical science and techniques during this period. 

The committee visited and studied carefully the work in thirteen schools, and ob- 
tained from the others, by letter, information as to the extent which consideration of 

the social and environmental factors enters into the medical curriculum. Although there 
was no uniformity found in the method of approach or the extent or place of socioenviron- 


mental teaching, it is most important and interesting to find tliat although the study took 
place during the accelerated period of medical teaching when the faculties were carrying 
an extraordinary teaching load, nearly every school was attempting to introduce instrue- ' 
tion in this phase of medicine into the curriculum. Details are given of the methods used 
in many of the schools and of the special projects that have been set up by some. It is 
obvious from the report that tlie method of instruction is in a highly experimental state 
and the report is of great value in sliowing what the different schools are doing. Un- 
doubtedly in a few years experience will be gained as to how the subject can best be 
presented to the medical student. The report very wisely does not attempt to lay down 
any specific plans as to liow this type of instruction should be carried out. The report is 
largely a description of what is being done in a number of schools and the recommenda- 
tions and conclusions are general in nature. 


It IS refreshing to find that so many teachers in our medical schools are becoming 
interested in the patient as a human being subject to social and environmental conditions 
and stresses which play a most important role in his health and in the development and 
treatment of disease conditions. It is a thing the man in practice has learned from 
experience. It augurs well for the physician of the future that these factors are beine 
uitogratcd into the instruction of the medical student. To the revip-n-Pr tf xvn. n ^ 
as if pediatrics were an ideal place to emphasize the importance of sop'al t 
mental factors. It ,vould he of great value to some Laments U the r 
were utilized more in developing this aspect of medicL instruction^ ! teachers 

of its importance is a very practical one ction, as their recognition 

B. S. V. 
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Editor’s Column 


“THE CRADLE TO THE GRAVE” 

I N THE column on the Social Aspects of Medicine the JoxmNAL has recently 
presented two discussions of the British Medical Service Act ■wliich went into 
effect on July 5. Discussions with Joukxal readers have made it evident that 
some failed to understand that the discussions covered but one phase of a general 
social security progi’am, which has been dubbed “the cradle to the grave.” The 
medical part of the program is the most controversial part and naturaUy is of 
most interest to Joukn^Uj readers. In order to give a better understanding of 
the whole progi’am sponsored b 5 '^ the present labor government in Great Britain, 
we enumerate some of the nonmedical “benefits” which are an integral part of 
the Act. Perhaps this will explain to some extent the support the program 
received despite the opposition of a large part of the British medical prac- 
titioners who feel the medical care pro\'isions are unworkable and unfair to 
physicians. 

Sick benefits to workers. $5.20 a week for a single man, and $9.90 for a 
couple with one child. 

'jHaternity allowances. $32.00 after the birth of a child to an unemployed 
mother, and $109.60 to employed mothers. 

Children's allowances. $1.00 a week for each child after the first, regardless 
of whether the father is employed or unemployed. 

Death grants. $80.00 for funeral expenses. 

Industrial injury. $11.00 a week for single men and more for married 
couples. 

Unemployment benefits for as long as 30 weeks. Single men $5.20 a week, 
$8.40 for a couple, and $1.50 for the first child. 

Old age pensions of $5.20 a week for women 60 years of age or over and 
men 65 yeai’s of age or over. 

These are in addition to free medical and dental care, hospitalization, and 
surgical and other specialist consultation. 

The estimated cost is $300,000,000 a year, which is three times what the 
United States spends per capita on its social security program. Compulsory 
contributions from the wage camel’s amount to about $1.00 a week, and 85 cents 
contributed by the employer. This it is estimated will provide about half of 
the total cost with the remainder being provided from general revenue fimds. 

Inadequate facilities to carry out the medical plans will in all probability 
seriously effect the satisfactory working of the medical aspects of the plans. For 
example, there are only ten clinics for group practice in London as against an 
estimated need of 162 for medical cai’e under the Act. Prom reports it would 
seem as if the promised free dental care, including dentures, was almost im- 
possible to cari’j' out to tlie sati.sfaotion of the insured. 

British e.xperience with the program during the immediate coming years 
will be watched closely both by tho.se who favor and by those who oppose the 
extension of govemment participation in the field of medical care. 


B. S. V. 
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A part of the. blood coming into the right anriele is passed through the 
foramen ovale to the left auricle, whence it eventually pa.s.se.s out over the sys- 
temic circulation. Upon coming to the common iliac vessels, a portion of the 
blood is sent to the placenta by way of the hypogastric and umbilical arteries 
and is returned from the placenta through the umbilical vein. The blood passes 
mostly to the inferior vena cava through the ductus vcnosus. A certain propor- 
tion of the blood is not passed through the foramen ovale but passes in normal 
fashion into the pulmonary artery. Shortly after entering the pulmonary ar- 
terj’, the blood encounters another shunt, the ductus arteriosus. By this route 
blood from the pulmonary artery is sent into the aorta and thence to the sys- 
temic circulation. 

By these pathways, a minimum of blood is sent through the lungs. The 
atelectatic or pre-expansive state of the lungs assists in maintaining this circu- 
lation by virtue of the resistance otfered by narrowed blood capillaries. ‘When 
birth occurs, the sudden or at least partial expansion of the lung tissue removes 
the resiistanee hokliug back the passage of blood througb the lung capillaries, 
and an approximation to adult circulation is initiated. 

Then, granting a normal embryologic development of the septa primum 
and secundum, with an increased pre.ssure within the left ventricle, the foramen 
ovale becomes functionally closed. 

Christie in 1930' reviewed the literature on the closing time of the foramen 
ovale and the ductus arteriosus and found the statements to be markedly con- 
troversial. In a review of consecutive autopsies, excluding all congenitally 
malformed hearts, he found the closing time of the foramen ovale to be prior 
to twelve weeks after birth in 87 per cent of 590 normal hearts of infants from 
one day to one year of age. Likewise he found the closure of the ductus ar- 
teriosus to occur prior to eight %veeks after birth in 88 per cent of 588 normal 
hearts of infants from one day to one year of age. 


THE ABNOnjIAr. HEjUODVNAJIOGRA JI 

In order to demonstrate the clearness of the proposed method, we have 
included a classical diagram drawn to represent a ease of transposition of the 
great vessels according to the method nsed by Maude Abbott,- in order that 
the reader may compare the advantage of the newer method (Fig. 3). 

Fig. 4 shows the representation by the hemodsmamogram method of trans- 
position of the great vessels. It becomes readily apparent that, by transposition 
of the great vessels, the systemic and the pulmonaiy circulations become inde- 
pendent of each other, and were the hj-pass defects noted not present, the con- 
dition would he entirely incompatible Avith life. 

Patent Ductm AricHosns(Fiff. 5).-The ductus arteriosus originates from 
the pu monary artery at the ^furcation of the two main branches and eonnecS 
with the aorta beyond the ongm of the left subclavian artery. In one child 
who nas pio\cd at autopsy to have an E)senmenger complex* the left subclavian 
artery arose from the middle of the ductus arteriosus. That portbn of Jhe 
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ductus Tvliicli communicated 'uitli the left subclavian artery -was of the same 
inside diameter as the latter vessel and opened into the aorta, while the ductus 
on the pulmonary artery side was entirely occluded. 



FjeT. 3 — Transpo'sition of preat \e«?sels, jnter\cntricuJar septal defect, patent ductus arteriosus 

aortic stenosis 

When the ductus arteriosus remains patent, due to the higher pressure in 
the aorta, blood passes from that vessel into the pulmonary artery. Tins is rep- 
resented in Pig. 5 by an arrow passing from Cycle A to Cycle B Hence oxy- 
genated blood passes from the systemic to the pulmonary circulation, and in 
the absence of any increased pressure in Cycle B. no c\ anosis is produced. 
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Interventricular Septal Defect (Fin S'! -h, 

tricular septal defect we have almost the same uitunf ^ interven- 

„t t„c ductus anetiesus. ne.-c bw l 

i-ight ventricle. As stated by Taussig/ cyanosis never oc ^ ^ ."'^“triele to the 

Roger, since blood will always pass from an area of hSi?'" “ ^ 

which the pressure is low. "We have indiputeri ti a Pressure to one in 

ties ouv.o satis,. .b...cties7,rsn“'.:;s:;:5“^ 
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Cor Triloculare Biatriafum (Fig. 7). — In this condition there is mixing 
of arterial and venous bloods in the common ventricle so that blood reaching 
the systemic circulation is only partially saturated ■noth oxygen. Blood passing 
out of the common ventricle vould be of the same pressure in both the aorta 
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and puhnonary artery; lienee, a!lliou<rli in tlic ease illustrated, a patent dnetus 
arteriosus was present, this would in no Avay influence the passage of blood 
from the aorta to the pulmonary artery or viee versa. The arrou' depicting 
the passage of blood between the aorta and pulmonary artery has been drawn 
to depict the passage of blood in cither direction. With presumably identiea 
pressure in both trunhs, the passage of blood through the ductus should be sub- 
ject to variation according to the variations in intrathoraeic pressure. 

Tnmeus Arteriosus Communis Persistens (Fig. 8 ). — The drawing shown in 
Fig. 8 shows the circulation in two eases of trune.us arteriosus communis per- 
sistens'’ in which there were in addition to the eoninion trunciis, interauricular 
septal defects. The arrow between the auricles designates the flow of blood 
in both directions. In one of our patients there were multiple perforations and 
in the other the perforation was single. It is rather difficult to believe that in 
the presence of multiple perforations the flow of blood would be in 01113^ one 
direction, especiall3’ since blood would enter both circulations at the same jjres- 
sure. This equalit3^ of pressure must certain^’- be reflected onward through 
both C3mles A and B. 

Cor Triloculare Biatriatum — Atresia of Puhnonary Artery (Fig. 9 ). — This 
figure is similar to Fig. 7 ; however there is, in addition to the cor triloculare, a 
patenc3’' of the foramen ovale and an atresia of the pulmonaiy artery. In this 
child the blood supply to the lungs was effected through the bronchial arteries, 
which were dilated and tortuous. In this case, the bronchial arteries were 
much smaller than the aorta. A fluid passing through a smaller tube, or, 
as in this case, an artery, -will pass at a greater rate of speed, and the pressure 
will drop in proportion to the size of the tube. Considering the latter fact, 
plus the normal drop in pressure, one would expect blood from Cycle B 
to enter Cycle A through the patent foramen ovale. The theoretical possibil- 
ity alwa3"s remains, however, that blood may pass in either direction ; hence the 
arrow is draum to depict blood passing in either direction. 

Cor Triloculare Biatriatum — Mitral Aylasia — Interauricular Septal Defect 
(Fig. lO;.— In this situation we have, in addition to the cor triloculare, a mitral 
aplasia and a patent ductus arteriosus. Although anatomically a three-cham- 
bered heart, functionally it was two-chambered. Due to the mitral aplasia all 
blood returning from Cycle A to the left auricle was passed directly into’ the 
right auricle by way of the interauricular septal defect. After passing into 
the common ventricle it was distributed to the aorta and pulmonary artery. 
With presumably the same pressure in both of the latter vessels, blood mio-ht 
well pass in either dii-eetion between them. 


Pcr.sisicnt Ostium Atriovcnfricularc Commune (Fig. llj._The last abnor 

mal hemodynamogram to be shown is that of a child with persistent ostium 
atriovcntricnlare commune. 


In the ease illustrated the interauricular septum came down to the com- 
mon valve and probably did not allow for any great amount of mixin- of blood 
However since the defect did exist, during certain sta^rec % A 

11, ov. have bo™ mixluro of orterial ™<1 vo„o„oi„„„a. Tl,rabs“„crof 
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the pars nieinbranacea <rave rise to further possibility for mixing of arterial 
and venous blood, and since it -vvas of large size, no doubt allowed passage in 
botl: directions. 


SUMMARY AMD COXCUUSIOMS ' 

The normal, fetal, and abnormal heniodynamogram is presented. Minor or 
major differences in the different heaids have required variations in the schema- 
tic diagrams presented. The over-all pietiu’e of the circulation, however, is 
represented by a figure-of-eight, -with the imlmonary cycle designated as Cycle 
A and the sj’stemie cycle as Cycle B. 
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TRUNCUS ARTERIOSUS COMMUNIS PERSISTENS 
A Report of Three Cases 

Harold AV. Bisciioff, M.D., Fernando R. Leyva, JI.D., Richard II. Todd, M.D., 

AND E. Clarence Rice, M.D. 

Washington, D. C. 

T he controversial subject of the requireineiits vhich a particular pathologic 
specimen should meet before it 11103' be classed as a “true” ti’uncus arterio- 
sus has been quite satisfactoril3' settled Iw Taussig.^ 

Of the three cases to be presented, in two there were four cusps guarding 
the common trunk, while in the other there were only three. In all three of 
the cases the coronaiy arteries arose from the common trunk; in two the pul- 
monar3' and the S3’stemie arteries were both derived from the common trunk. 
In the other- case the truneus had been cut off before an 3 ^ of its branches were 
given off, and it was therefore impossible to detennine accuratel}' the ultimate 
coui’se of the branches. 

There was no ductus arteriosus obseiwed in an3’^ of the three eases. 

The youngest child was 16 da3's old, the Second 2 months, and the oldest 
8 months. All three were male infants. 


CASE REPORTS 


Case 1.— P. de F., aged 8 months, was bom following a normal pregnancy and an 
eleven-hour labor. The child was placed in an oxygen tent for the first twent 3 '-£our hours of 
life because of his poor color. The child was taken home at 5 daj's of age and was said to 
have had blue fingernails, rapid respirations, and a rapid heart rate at that time. At 5 weeks 
of age the child was fluoroscoped and x-ra 3 'ed. The mother was told at that time that her 
child had an enlarged heart. X-ray therapy to the thj-mus did not reduce the supracardiac 
shadow. 

The parents were told to prevent the child from crj'ing. As a res-.ilt the child had been 
either held or carried eighteen to twenty hours a daj-. AVlien crying the child became rather 
dusky, but did not become as blue as he had when he was 5 months of age. 

The patient was digitalized at 3 months of age, and he was continued on a maintenance 
dosage of 5 drops of tincture of digitalis until his death at 8 months of age. 

Six days before entry into Children’s Hospital, the child' was taken to a convalescent 
home for the purpose of training. Wliile there he was a problem to the nursing staff, and 
three days after entry he had a “temper tantrum,” which did not serve to ameliorate his 
cardiac condition. Eight to ten hours before entry into The Children’s Hospital the patient 
had a temperature of 102° F. and had five or sLx clay-colored, watery stools. 

The family- history was noncontributory. 


Physical examination revealed a poorly developed and nourished white male infant 8 
mouths of age. The skin was pale, and there was a marked lack of subcutaneous fat. There 
was a slight duskiness to the skin. There were scattered rfiles over both lung fields and a 
respiratory rate of 28 to 3-1 per minute. The heart was enlarged to the right and left The 
rate was rcpilar and greater than 200 per minute. There were loud heart sounds at the ancx 
uitU a harsh blowing systolic murmur, which was maximal at the apex There was also 
The remainder of the physical examination was negative. 
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A hemogram on admission slioned 16 Gm. of hemoglobin, 6.4 million red blood cells, and 
14 thousand white blood cells, nith 46 per cent neutrophiles and 54 per cent lymphocytes. 
Urinalysis revealed 100 mg. of albumin, many hyaline casts, rare coarse and fine granular 
casts, and an occasional uhite blood cell. The urine specimen nas of insufficient quantity for 
the determination of specific gravity. 

The day after entry the temperature rose to 105.4° F., the heart rate uas over 200, and 
there vere very rapid, deep respirations. There were eight liquid, greenish yellow stools in 
twenty four hours. The child uas placed in an ovygen tent but expired tuelve hours later. 
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I'm 1 — Tiiincii*; ill (<*i losus communi'= 

Post-ilortcm Fimlinrrs . — 

The body vas that of a fairly well developed but poorh nourished white male infant. 
There was a dearth of subcutaneous fat. 

The shull was grossl}' normal with no unusual prominence' oi lio'sing. There was con 
siderable vascular congestion over the conve.\ surface of the brain. The ve«'els at the base 
showed no abnoimalities. Tlie gyri and sulci appeared to be within normal limit'. There 
was some edema of the meninges. Upon eoronnl section of the brain, the ventrieulai s.vsfeni 
was found to bo within normal liniiti. 

The thymus weighed 12 Gm., was pink in color, and soft in consi'tency. No enlargement 
was noted of the mediastinal or bronchial Irnipli nodes; the trachea and brom-hi were patent 
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and grosslv normal. The riRl.t lunf; w.aa voluminous, l.ogRy, and eontained air. The cut 
.urfaL was a light re<l color, and the bronchioles were filled with a pinkish, sorous fluid. Th . 
left lung was partially collapsed, contained no air, was a dark purple in color, and rubbe j 
in consistency. The cut surface of the left lung was dark purple in color, and no fluid could 
be expressed from it. 

There were approsiinutelv 15 c.c. of straw-colored fluid in the pericardial sac. The 
heart was tremendously enlarged, mostly to the left, and the left lung was compressed by the 
enlarged heart After a complete dissection of the heart and great vessels and their secondary 
branches, it was demonstrated that (1) no ductus, arteriosus was present, (2) the aorta gave 
off only the right innominate and the left common carotid arteries, (3) the pulmonary artery 
gave rise to the left subclavian artery, and (4) the pulmonary artery, after giving origin to 
the right and lef t pulmonary arteries, was continued downward as the descending aorta. 



SyataD].c 



iSSiET DUCTUS AHr..HIOSUS, inTiWiUrBICULAE SliPTAl. IKI'iCtt. 

CASE or p. Dor. 

Fiff. 2. 

Upon opening the heart it was found that the tricuspid and mitral valves each had two 
leaflets. The leaflets of both valves were thickened along the free edges. There were small 
linll-liko prominences which projected from the superior surface of the free edge of the 
posterior leaflet of the mitral valve. A large vessel overrode the septum, and the only com- 
munication between the left ventricle and tliis vessel was by way of an interventricular 
septal defect. This defect was ovoid in shape and measured 12 liy 6 mm. in its greatest 
diameters. IVliat appeared from tlie outside to be the pulmonarj- artery- was actually a truncus 
arteriosus communis jiersistens. Tliis vessel had four cusps, each of which was markedly 
Ihickoned, fibrous, and red in color. A large vessel, unprotected by valves, was given off from 
the right side of the truncus so close to its origin that externally it had the appearance of a 
separate vessel with an individual origin from the base of tlie lieart. Tliis vessel divided into 
tlio nglil innominate and the left common carotid arteries approximately 1.5 cm. distal to its 
origin. The anterior and posterior coronary arterie.s originated near the base of the truncus 

•mrta Z’w!" P«l“onary arteries, became tlic descending 

aorta. The left subclavian artery was given off from the truncus arteriosus by independent 

Hie remainder of the gross findings were within normal limits. 
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Jljcroscopic examination of the tissues confirmed tlie gross impressions and also showed 
a generalized hemostasis as evidenced bj a moderate led cell engorgement of all of the tissues 
of the thorax and abdomen and of the brain 

Case 2 — E , aged 1 C dajs, first began to have attacks of cjanosis at 0 da)s of age 
These were associated with twitchings of the right side of the face and the right arm These 
episodes occurred eierx two to three dajs until hospital entrj at 1C dajs of age The child 
was said never to hate cried unless he was stimulated 

The past liistori revealed that the child was the product of the mother’s third pregiianci 
Two other siblings weie living and well The deliver! was spontaneous and considered to 
ha\e been normal 

Phxsieal examination showed the child to be extremely c}anotic and djspneic The 
right side of the face twitclied oceasionallj The 03 es, ears, and nose were noiaiial The bps 
were \ct} blue The lungs were clear to percussion and auscultation The heart late was 
rapid and the rlntlini regular There was a harsh sxstolic murmur at the third left interspace 
The remainder of the plnsical examination was within noimal limits 

The child comulsed continualh The convulsions appeared at more frequent intervals 
during feeding 

Throughout his ho-pital stax the child did poorh, and he died tlurtx hours after 
admission 

Post J/o? tern Fiiuhitot — 

■Vt nccrops 3 the lungs sliowed evidence of edema and congestion, as did the Inei. 
pancreas kidnex, and brain 

The heart was nioderateh enlarged, weighing 32 Gm as against a normal of 20 Gni 
The tricuspid valve measured 3 J cm in circumference, and the mitral xahe, 3C cm m cir 
cumference The right xeiitricular wall averaged 0 5 mm in tliickness, and the left ventiic 
ular wall averaged G mm 111 thickness The heart muscle was firm and of normal color The 
endocardium showed no change® The aoita and pulmonary artery were absent, being replaced 
In a single vessel Tlie valve® of tins common truncus had four semilunar cusps and measured 
2 4 cm in circumference Xo branches weie given off b 3 the initial C cm of the common 
truncus The coronarv arteries origiuated 111 a position corresponding to tlieir openings in 
the aortic cone Thev appealed slightl 3 enlarged The interauncular septum consisted of a 
thin endocardial membrane which was perforated in numerous places These defects meas 
ured from 1 0 to S nun in dnimeter The par® membranacea of the interventriculai septum 
was defective This defect measured 3 b 3 10 mm and was so situated that blood from the 
left ventricle and right ventricle was injected directlv into the common trunk The ramifica 
tions of the common arterial trunk could not be followed since the latter had been severed 
at a point C cm distal to the valve 

C\SE 3 — C S, aged 2 months, was admitted to The Children’s Hospital on Dec 14, 
1012 The admission diagnosis was “probable” congenital heart disease The chief com 
plaint on admission was the appearance of cvanosi® and wheezing respirations upon crjiiig 

Phvsical examination revelled a pale, undernouiished white male infant, who became 
verv cvanotic when he began to erv A marked dvspiiea also appeared when the child cried 
There was no obvious edema or clubbing The eve®, ear®, nose, and throat were normal The 
lungs were considered to be within normal limits The point of maximal impulse was not 
dcfinitch visible or palpable, but seemed to be at the left anterior axillarj line in the fourth 
and fifth interspaces There was a soft sjstolic murmur best heard along the upper left 
sternal border (child crving) The rhvthm wa® regular and the rate rapid Examination of 
the abdomen was unsatisfactorv because of the tense abdominal muscles (crying) 

An electrocardiogram showed evidence of right ventricular strain 

X rav exaniin ition of the che~t revealed a massive collapse of the left lung with retrac 
tion of the heart and great vessel® to that side 

Because of the massive collapse, broucho«copv wa® performed The right mam bronchus 
was patent, however the left mam bronchu® wa® too narrow to admit the bronchoscope The 
suction tip was used a« a dilator A.® the suction tip passed through the left mam bronchus 
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it gave the sensation of passing over a stricture. A foilow-up fllm after bronchoscopy 

became progressively more cyanotic, and expired on Feb. 16, 1942. 

Post-Mortem Findings . — , • j. f 

Tlie body was that of an emaciated but normally developed white male infan . 

Permission to examine the brain was refused. 

Tlie thymus weighed 1.5 Gm. and was atrophic in appearance. No en argement na. 
noted of the bronchial and mediastinal lymph nodes. The trachea and bronchi "-cie pa ent 
and grossly normal. Both lungs showed evidence of a pneumonic process. The middle third 
of the loft lung was atelectatic due to compression by an enlarged heart. 



ABIIOBMI HtMOUIHAHOORAH 

TRUIICUS ARIEaiOSBS COMMOHIS P2HSISTEHS, CLOSED rOBAMEW OVALE, 

ABSEin: DUCIUS ARSERIOSUS, MTERVEHTEICULAR SEPTAL DEFECT, 

IlraEPAUP-lalLAR SEPTAL DEFECT. CASES E-H- ADD C.S. 

Fig. 3. 

There were approximately 10 c.c. of clear, pale yellow fluid in the pericardial sac. Tlie 
heart was rounded in shape and considerably enlarged. It weighed 59 Gm. against a normal 
of 27 Gm. for an infant 2 months old. Both ventricles were moderately dilated and showed 
marked hypertrophy of the ventricular musculature. The left ventricular wall averaged 10.5 
mm. in thickness, and the right, 13.5 mm. The interventricular septum was defective at the 
base, the defect measuring 1.3 by 0.7 mm. The mitral valve measured 3.7 cm. in circumfer- 
ence, and the tricuspid valve, 4.1 cm. Those valves were not unusual in appearance except 
for a moderate thickening of the cusps, which did not appear to be on an inflammatory basis. 
Both auricles were moderately dilated but not hypertrophied. The interauricular septum 
showed a defect in its upper portion which measured 0.0 by 0.3 mm. This defect did not 
correspond to the anatomic position of the foramen ovale. 

The aorta and pulmonary artery were replaced at their points of origin and to a length 
of 2.0 cm. by a common arterial trunk, which sat astride the interventricular defect and 
apparently received blood from both ventricles. The valve guarding the common trunk meas- 
ured 3.S cm. in circumference and possessed three cusps. The cusps were pink in color and 
larger and more fleshy than those ordinarily seen in the aortic or pulmonary valves. The 
nodules of Arantius were likewise distinctly larger than normal. The orifices of the right 
and left coronary arteries were slightly enlarged and were given off from the common trunk. 
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A vessel, unprotected by valves, rvas given off at a point 2 cm. above the origin of the 
common trunk, and this divided into the innominate, left common carotid, and left subclavian 
arteries. One centimeter beyond the origin of this vessel, the right and left pulmonary, 
arteries were given off. Beyond this point the common truncus arched caudad and continued 
as the descending aorta. 

Microscopic examination : 

Lung: The vessels were intensely congested. The alveoli were crowded with leucocytes. 
Atelectasis was not prominent. One portion of the section showed beginning inflammatory 
changes; the alveolar spaces contained only a few red cells and polymorphonuclear leucocytes, 
but their walls were thickened due to leucoej-tie infiltration. 

There was congestion of the remainder of the major visceral organs and granular 
degeneration of the kidney tubules. 


DISCUSSION 

It might be considered that trith the onh^ avenue of exit for blood from 
tlie left ventricle being by vray of the intert'entricidar septal defect, the right 
ventricle might be designated as a common ventricle. However since in all 
three of these cases the tnincus overrode the septal defect, at each systole the 
blood from the left ventricle must have been forcibly injected into the common 
trunk with a minimiuu of mixing in the right ventricle. 

In one of these children (Case 1), cyanosis was not a marked feature. This 
child had only the common trunk with no other complicating anomaly. In 
Case 2 there were, in addition to the common tiaincus, multiple perforations 
of the iuterauricular septum, which allowed for mixing of oxj'genated and 
unoxygenated bloods prior to their injection into the common trunk. The third 
child, in addition to the common trunk, also had an iuterauricular septal de- 
fect and a compression of the air passage, which, according to the x-ray findings, 
undoubtedl.v interfered with aeration of the blood. 

There is included a drawing of the heait (Pig. 1) of Case 1 opened through 
tlie right ventricle. This drawing has been labeled to demonstrate the major 
points. 

We have also included two “hemod.vnamograms,”- which illustrate the 
blood circulation in the three eases. The first of these (Pig. 2) shows the cir- 
culation as it existed in Case 1. The second (Pig. 3) shows the circulation in 
Cases 2 and 3 and i-eveals the effect of inti’oducing a shunt between the two 
auricles. These pictorial representations give an at-a-glance evaluation of the 
circulation as it existed during life. It may readily be seen that as the "back 
pressure" was increased in Cycle A, due to atelectasis, congestion, or edema, 
more blood was shunted to the systemic circulation.' Thus less blood was 
offered for oxygenation to alread.v poorly functioning organs ,(the lungs), with 
resulting anoxia, generalized engorgement of the brain and viscera, right heart 
failure, and death of the patient, 

SUJIJIARY 

3. Three cases of truncus arterio.sus eoniinunis per.sistens are presented, 

2, Ileniod.vnaniograms of the circulation as it existed in life are included, 
with remarks which speculate on the probable mechanism of death. 
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AYo arc inilcbtcd to Dr. Carl Silverman for Ills permission to inclmlo Iiis patient (Case 3) 
in this series. 
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TRANSFUSIONS IN NEWBORN INFANTS THROUGH ABDOMUVAL 
WALL SEGHENT OP UMBHjICAL VEIN 

Louis R. Pixkus, M.D. 

Bronx, N. Y. 

13 ECENT medical literature contains several articles dealing vith ti’ansfusiou 
1 V of the newborn infant via the umbilical veind> = The various techniques 
deseiibed have in eoininou the employment of the umbilical vein within the um- 
bilical cord. Their applicability is severely limited b.i' the brief period during 
uhich the umbilical vein remains patent within the rapidlj’’ atrophying cord. 
Estimates of this period vary betiveen twelve and forty-eight hours. Follow- 
ing is a preliminary report on a method which utilizes that portion of the um- 
bilical vein which lies within the abdominal wall. Here the vein is readily 
available even after atrophy of the umbilical cord has oecun-ed. 

Technique. — A transverse cutaneous incision 2 cm. in ength is made 1 cm. 
eephalad to the upper margin of abdominal insertion of the umbilical cord. 
Upon separation of the subcutaneous tissue, the umbilical vein is visualized 
as a whitish, longitudinal, tubular structure elevating the thin midline aponeu- 
rosis. A 0.5 cm. longitudinal incision through the aponeurosis is made on 
either side of the vein, and the latter is easily freed from the underlying trans- 
versalis fascia and peritoneum by blunt dissection until tissue forceps and grooved 
director. After loose application of a fine silk or catgut ligature around the 
upper exposed portion of the vein, a sharp-pointed scissors is employed to make 
a transverse nick through its anterior wall, A blunt-tipped nylon cannula, size 
IS (or larger, if desirable), is then introduced eephalad until blood can be 
aspirated tlirough it with ease. The ligature is then tied with a single hitch to 
effect snug approximation of the vein wall around the indwelling cannula, and 
transfusion is carried out. Upon termination of transfusion, the cannula is 
withdrawn, and the ligature is tightened and completed with a second hitch. 
Skin edges are approximated with two silk sutures. 

Anatomical Considerations. — Accoi'ding to Arey,^ the empty umbilical ves- 
sels contract and gradually lose their lumina by fibroblastic proliferation. This 
process e.xtends through the first two or three months of postnatal life. Seam- 


T.vm.E I. The Umbii.ic.m, Vf.ix .\xd Dcctu.s Vexosus ix the Newbokx Ixfaxt (6 Cases) 


path. ko. 



PATEN’T 

U.V. 

PrAJIETER 

U.V. 

PATEXT 

DUCTUS 

VEN'OSUS 

32.'’.0,H 

9 hr. 

3.5 cm. 

ves 

0.4 cm. 

ves 

32SI2 

15 hr. 

2.5 cm. 

ves 

0.3 cm. 

yes 

32070 

5 davs 

4.0 cm. 

VOS 

0..3 cm. 

yes 

34.3.33 

5 hr. 

2.5 cm. 

yes 

0.5 cm. 

yes 

33497 

0 Iir. 

3.0 cm. 

ves 

0.4 cm. 

res 

3349s 

3 days 

3.0 cm. 

yes 

0.3 cm. 

yes 


TUI? woik wa? carrfptl out in tUe Donartmont of Pntliolopy. the Bronx Hospital. Xe"' 
York. X. V. Slnc*'ro thank? i5 pi' on to Dr. Jo^epij Fclscn, Director of laboratories and 
UeseurcU. for hl« kind guidance and Jiolp. 
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inou and Norris,^ in their review of 762 eases, report olihteration of the ductus 
venosus as follows-, in 2.8 per cent the ve.ssei is obliterated within the first ANcdv 
of life - in 18 per cent within the second week; in 37.5 per cent within the tliiu 
week, and in 100 per cent, it is obliterated after the second month. 

Table I is based on findings obtained from postmortem e.xamination of six 
newborn full-term infants. 





Fig, 1 — Transabdomiii.l wall approach to umbilical vein. 1 , Site of incision: 2, close-i 
of cut-down site after separation of skin and subcutaneous tissue: 3 , umbilical vein isolati 
and cannula being Introduced. 


It is to be noted from Table 1 that the umbilical vein was found to be a 
extraperitoneal structure for a distance of 2.5 to 4.0 cm. cephalad to the uppi 
margin of the umbilicus. Both the umbilical vein and the ductus venosi 
were patent in each case. The distance from the site of cut-down to the poi: 
of junction between the ductus A'enosus and the inferior vena cava varied b 
tween 6 and 8 cm. 

Application . — To date, the above-described technique has been emploj' 
in transfusing one living newborn infant (Hospital Record No. 201217). T1 
male, erytliroblastotie infant, a spontaneous deliyery at term, had replai 
ment transfusion therapy instituted twentj"-six hours after birth. All attemi 
at passing a cannula into the umbilical vein via the cord were uiisuceessf 
Thereupon, the transabdominal wall approach was made. Replacement trai 
fusion, totalling 500 c.c. of blood withdrawn and 540 e.c. infused, was co 
pleted with ease. 

CONCLUSIONS 

A new approach to the umbilical vein is described. The length of ti 
after birth during which this technique is applicable is as yet undetermin 
but its usefulness far outlasts the approach via the cord. Moreover, the si 
plicity of technique, the large caliber of the umbilical vein, the toughness 
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its ■\\all, and its relative isolation from A-ital structures, render this site most 
desirable for transfusion techniques in the newborn infant. 
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METHE^ilOGLOBlNEMIA IN YOUNG INFANTS 

'JL\.uyin Cornblath, jM.D.,* and Alkxis P. IIaktjiann, jM.D. 
St. IjOuis, ito. 


/CLINICAL interest in cyanosis due to mctlienioglobineinia increased sliarph 
V-/ ndth the introduction of sulfanilamide therapy and the early demonstration 
by WendeE and Hartmann, Barnett, and Perley- that methylene blue was a very 
effective agent in its treatment or prevention.- Wendel's work showed that 
methylene blue caused both formation and disappearance of mctliemoglohinemia 
and led to the following concept : 

3% 

Methylene Blue + Ilemoglohin ^ methcmoglohin t- IjonK'o Mctliylene Blue 

97 % 

Leuko Methvlene Blue + 0„ ^ Methylene Blue 
In vivo, 97 per cent of the reaction was in the direction of mcthemoglobin 
hemoglobin. [Methylene blue was also found effective in the treatment of methc' 
moglobinemia resulting from other known agents such as aniline shoe dyes and 
nitrates, and from unknown or “idiopathic” causes."' Although sulfanilamide is 
no longer a widely used drug or a frequent cause of methemoglobinemia, one of 
the newer suli'onamide derivatives, Promint which is frequently used in con- 
junction with streptomycin in the treatment of tuberculosis, resembles sulfanil- 
amide in its ability to produce methemoglobinemia and what at times may be 
confusing cyanosis. 

'While one of us (A. F. II.) was exploring, with some encouragement but no 
real success, the possibility tliat apparently idiopathic methemogloliinemia in the 
neonatal period might lie due to low concentrations of normally oecuri'ing reduc- 
ing substances in the tissues of such young infants, three different investigators, 
first Comly,' then Paueett and Miller,"' and then Perranf’ showed that such 
infants might really be drinking well water containing nitrate and nitrite and 


developing cyanosis from such a cause. Kecently our own experiences were con- 
firmatory; i.e., instances of apparently “idiopathic” methemoglobinemia were 
really due to ingestion of well water contaminated with nitrate. There remained, 
however, tlie question as to why only the young infants and not other members 
of the family developed cyanosis. The following obseiwations we believe answer 
the que.stion. 


F.Xl>EUIMF.NTAn OBSERVATIONS 


A. Role of Aitrote.— That the nitrate ion when ingested and converted to 
nitrite can produce methemo.globinemia is not a new idea. In 192S, Barker and 
O^IIare' described a ease of an adult male who. while receiving 15 Gm. per day 


oi V Dppnrlnienl of PeiliaUics, ‘Washintrton #• t • i xf 

St. TxOiUs ChUtlren‘9 Ho'^pilnl .‘-iimmon uni\ersil> fccliool of Medicine, and thf' 


t.Smlluni r.—P'— (linminodiplionylpulfone — X. X' didextrose 


421 


sulfonate. 



422 


THE JOURNAL OF PEDIATRICS 


of amniouium nitrate, developed cyanosis “presuinablj' because of methemo- 
globin.” Eusterman and Keith® showed that a dosage of 12 Gm. per day of 
ammonium nitrate for two days produced methemoglobinemia in a 47-year-old- 
woman. Eoe® reports two fatal cases of methemoglobinemia in infants given 
liismuth subnitrate, and for many years it has been iiediatric practice to treat 
diarrhea with bismuth subcarbonate rather than subnitrate to avoid the possi- 
bilitj- of nitrite poisoning. Therefore, that the nitrite ion after reduction to 
nitrite is capable of producing methemoglobin in certain individuals is undoubt- 
edly true. 

It was first decided to determine whether the concentration of nitrate-ion 
fed infants was the important factor in their developing methemoglobinemia. 
The amount of ingested nitrate per kilogram of body weight per day as noted 
in the reported eases*’ ® and in our onm was found to vary from 37.1 mg. to 
108,6 mg., with an average of 56.7 mg. per kilogram per day. In nitrite content, 
the well waters analyzed contained from a trace of 2 mg. per liter, amounts too 
small to produce methemoglobinemia. 

An “artificial well water” was prepared which contained 1 mg. of nitrate 
ion per cubic centimetei’, supplied in the form of sodium nitrate. The solution 
was autoclaved before incorporation into the infants’ formula. Slethemoglobin 
and total hemoglobin levels were determined by the method of Evelyn and 
Malloy.*® 

After feeding 50 mg. of nitrate ion per kilogram per day to four infants 
ranging in age from 11 days to 11 months for periods of two to eighteen days, 
the highest level of methemoglobin obtained was 0.75 Gm. per cent (5.3 per cent 
of the total hemoglobin). No cyanosis was evident. The dosage of nitrate ion 
was then doubled to 100 mg. per kilogram per da.v. The inci’eased amount of 
nitrate was fed to four infants, 2 days to 6 months of age, for periods of six to 
nine days. The only noteworthy level of methemoglobin, 1.3 Gm. per cent (7.5 
per cent of the total hemoglobin) was obtained in an infant 10 da 3 ’S of age 
eight days after the nitrate solution was added to his formula. xVgain, no 
ej'anosis was evident. 

Then 100 mg. of nitrate ion per kilo.sram per da.v were fed to infants who 
had previousl.v been c.vanotic due to the ingestion of well water containing 
nitrate and in whom treatment with nieflndene blue had been suece.ssful in 
relieving the cyanosis. The higlie.st level in these babies, wiio weio 6 and 7 weeks 
of age, was 11 per cent of the total hemoglobin, and this time ewanosis was 
appai’ent, but not marked. 

Thcrefoi’C, it appeared that there were other factors in addition to the 
quantity- of nitrate ion ingested that determined whether or not an infant became 
cj'anotie. AVe decided to investigate fii-st such factors as bacterial well water 
contaminants and gastrointestinal flora with regard to nitrate reduction and 
then age. gastric acidity, and the level of intestinal absorj)tion of nitrate. 

Ti. Itolc of Gasiroinicsiinal and Well Wafer Bacteria . — In the well watei’S 
described in the literature* ®'® and in the samples which we anal.vzcd, bacterial 
contaminants were found. GUI's were all of the .so-called nonpathogenic varieties 
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and were ehiefly Aerohacter aerocjencs, aerophylic diplococci, and Esclicriclm 

frcundii. All strains produced nitrite from nitrate. ^ 

The saliva, gastric juice, and stools of our cyanotic infants \vere cultured. 
Aerophilic streptococci and A. aerogenes iverc found in the saliva and gastric 
secretions of one infant. In another case, green streptococci. Staphylococcus 
aureus, and Escherichia coli were groum from the gastric juice, and a p-een 
streptococcus from the saliva. All of these organisms were then grown on simple 
peptone liquid media, one-half of which contained small amounts of sodium 
nitrate and* one-half of \vhicli served as a control and contained no souice of 
nitrate. In twenty-four to forty-eight hours, each tube containing the nitrate 
and one of the above organisms gave a strongly positive a-naphthalamine sul- 
phonic acid test for nitrite. Therefore, all of the organisms found in the mouths 
and upper gastrointe.stinal tracts in two of our cyanotic babies were capable of 
reducing nitrate to nitrite. 

In view of the above findings, some of the contaminated well water was fed 
to one of the previously cyanotic infants udiose inethemoglobin level u'as 0.1 Gni. 
per cent folloAving therapy. After seventy-two hours, the methemoglobin level 
rose to 1.4 Gm. per cent or 12.1 per cent of the total hemoglobin, and the infant 
Avas cyanotic. Well Avater, after being sterilized Iia^ boiling for fifteen minutes, 
AA’as fed to a tAvo-month-old infant Avith meningitis and to another of the treated 
methemoglobinemia babies. The former’s methemoglobin level did not exceed 0.2 
Gm. per cent (2 per cent of the total hemoglobin) after sterile Avell Avater for tAvo 
days, at AA’hieh time the feedings had to be discontinued. The previously c.yanotic 
infant dcAmloped methemoglobin IcA’els of 1.26 Gm. per cent (11.1 per cent of 
the total hemoglobin) after six da 3 'S and 1.0 Gm. per cent (9.5 per cent) after 
four days of sterile Avell-Avater feedings on tAA'o separate occasions. The infant 
Avho had been cyanotic continued to have positive gastric juice cultures for 
A. aerogenes and aerophilic .streptococci AA'hile he Avas receiving the sterile aa'cII 
AA'ater. 


In addition, three infants Avere fed sterilized Avell Avater plus interval feed- 
ings of a suspension of A. aerogenes. Taa^ of the infants AA'ere prematures; each 
developed levels of 8.5 per cent methemoglobinemia in tAventy-four hours, at 
Avhich time the feedings Avere discontinued because one of the infants developed 
diarrhea. The third infant fed sterile aa'cII AA'ater and A. aerogenes had a strongly 
aeid gastric juice and did not dcA'elop a notcAvorthy level of methemoglobin 
despite five days of nitrate feeding. 


G. Hole of Age and Gastric Acidity. — Examination of the gastric juice of 
the infants who developed appreciable levels of methemoglobinemia either on 
well water or nitrate water feedings revealed no free acid to be present and the 
pll to be gi eater than 4.0. All of the babies AA-ere less than 2 months of age 

In order to deteiminc Avhether or not the gastric acidity had an effect on 
the survival of the nitrate reducing bacteria, the organisms Avhieh were cultured 
from the well Avater, -saliva, gastric juice, and stools of one of our cyanotic 
infants were grown in culture media of various pII. All of the organisms 
including A. aerogenes. E.sch. freundii, and Esch. coli grew in media of pH 5 
to pH None grew m media of pll 4.0. These findings are in keepino with 
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the observations made by Marriott, Hartmann, and Senn“ on infants with 
diarrhea. 

In addition, two of the previously cj'anotic babies were placed on formulas 
containing lactic acid in addition to a source of nitrate. One infant, who had 
had a metheinoglobin level of 0.75 Gm. per cent (7.6 per cent of the total hemo- 
globin), was jilaeed on a lactic aeid-weU water formula. The methemaglobin 
level gradually fell over a period of three da 3 ^s to 0.13 Gm. per cent or 1.3 per 
cent of the total hemoglobin. The other infant, after attaining a 'level of 1.3 
Gm. per cent of raethemoglobin on a formula containing 100 mg. of nitrate ion 
per kilogram per daj', was then treated with methjdene blue intravenously and 
had a metheinoglobin level of only 0.1 Gm. per cent after three da.vs of a lactic 
acid-nitrate water formula. 

D. Level of AhsorpHon of Nitrate . — The organisms which we grew from the 
stools of two of our patients were Esch. coli and readilj’’ reduced nitrate to 
nitrite. Since these bacteria are present in almost all lower intestinal tracts, 
we postulated that the nitrate fed orally to normal babies was absorbed before 
coming into contact with organisms capable of converting nitrate to nitrite. 

Subsequentlj' we had an opportunity to verify this ]ioint in a 3-raonth-old 
infant in whom a transvei-se loop colostomj' had been done shortly after birth. 
Bj' injecting 200 mg. of nitrate ion into the colostomy-, we obtained a level of 
metheinoglobin of 2.6 Gm. per cent (25 per cent of the total hemoglobin) within 
four hours ; the baby was markedlj’- cj^anotic. However, feeding the infant 600 
mg. of nitrate ion daih- for two days resulted in a methemoglobin level of only 
0.5 Gm. per cent or 4 per cent of the total hemoglobin. Apparentl.v most of the 
ingested nitrate had been absorbed before reaching the colon where the bacterial 
conversion to nitrite took place in this ease. 

DISCUSSION 

From the foregoing observations we feel that onlj' the j^oung infants and 
not the older members of- the famih'- develop methemoglobinemia folloiving the 
ingestion of well water containing nitrate, because of several factors. In young 
infants, nitrite-producing organisms can exist high in the gastrointestinal tract 
in sufheient numbei-s to reduce nitrate to nitrite before the former can be eom- 
pletcl.v absorbed. This is because of the characteristic low acidit.v of the gastric 
juice in the neonatal period. It seems to us unlikel 3 ’- that the adult members 
of the famili' fail to develop methemoglobinemia merely because the 3 ’^ ingest 
relativeh' less contaminated well water. In our group of control infants witli 
good gastric acidit 3 % vciy large amounts of nitrate were fed without the produc- 
tion of c 3 'anosis or signiheant amounts of methemoglobinemia. 

Jlaivv organisms, both pathogenic and nonpathogenic, are capable of con- 
verting nitrate to nitrite. No special significance need be atti-ibuted to the 
particular “nonpathogenic” contaminants groivn from the well water other than 
that thc 3 - were able to suivive in the stomach and upper small intestine. How- 
ever, we would predict that infants, in wlioni Excli. coli were permitted to infest 
hcavikv the stomach and duodenum bi’ migrating from the lower intestinal tract 
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ill the presence of a low gastric acidity, Avoiild also develop incllicinoglobineinia 
if fed nitrate water. Such a situation would simply be analogous to that 
described when nitrate was introduced into the transvci'se colon. 

If severe cyanosis is present, treatment of choice is intravenous methylene 
blue, 1.0 to 2.0 mg. per kilogram.’* " In prevention, while it is true that lactic 
acid added to the formula in the usual amounts (final concentrations 0.5 to 1 
per cent) prevented the formation of methemoglobinemia, it seems safer to 
prohibit ingestion of nitrate water until infants arc old enough to develop good 
gastric acidity. 

SUMMARY AND CONCLUSIONS 

1. The problem of methemoglobinemia in infancy following the ingestion 
of nitrate was studied. 

2. Only infants who have a gastric juice pH higher than 4.0 and nitrate- 
reducing bacteria in the upper gastrointestinal tract develop methemoglobinemia 
from oral ingestion of water containing nitrate. 

3. It was demonstrated that if nitrate is introduced into the colon, methemo- 
globinemia develops readily. 

4. The treatment of choice for the cyanosis is intravenous administration 
of methylene blue, 1.0 to 2.0 mg. per Idlogram. 

5. The prevention of methemoglobinemia can be accomplished by adding 
lactic acid to the nitrate containing formula to inhibit bacterial growth in the 
upper gastrointe-stinal tract as well as by prohibiting the inge.stion of nitrate. 
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THE SIGXIFICANCE OF POSITIVE BLOOD CULTUEES 
IN NEWBOEN INFANTS 

W. W. Waddell, Jr., M.D., E. E. Balsley, M.D., and 
W lLLIAAI GrOS.SAIANN, JI.D. 

Charlottesulle. Va. 

I T IS not uncommon nursery experience to observe certain newiiorn infants 
who regularly lose weight beyond the usual expected time and who exhibit 
a lack of interest in nursing regardless of type of feeding. IMore often than not 
careful examination reveals no veiy convincing reason for the anorexia, listless- 
ness, and accompanjing weight Io.ss. If allowed to go unchecked, loss of weight 
may be very considerable, and energetic and supportive treatment becomes im- 
perative. The writers observed a suggested relationship between this clinical 
jiieture and blood cultures which were quite regularl 3 ' positive for hemolytic 
staplylococci. In August, 1946, a study was begun for the purpose of clarifying 
this clinical impression. 

This re])ort is concerned with 323 blood culture samples taken from 240 
infants, some of whom presented with surprising regularit.v the above clinical 
jneture. In others the nursery course was utieventful. Tlie number of blood 
cultures and the number of infants included in this study would seem to be 
significant. 

In a partial review of the literature we find scant reference to bacteremia 
in the newborn infant. Older references to sepsis of the newborn infant are in 
most instances confusing and lacking in adequate blood studies. Usually these, 
older reports described a severe type of illness, with death the usual rule, char- 
acterized b.v fever, severe gastrointestinal disturbance, jaundice, hemorrhage, 
and seiious lesions noted at autops.v in the various bod.v sj’stems. The most 
informative stud.v and the one most regularlj- referred to is that of Dunham.' 
She reported the findings in thirtj’-nine cases of septicemia of the newborn 
infant collected from the records of the New Haven Hospital and occurring over 
a period of five 3 'ears. In thirtj’-four of her cases the diagnosis was made from 
blood cultures taken before death. She further recorded the findings in 115 
l)lood cultures taken at random from fort.v-nine api^arentl.v health.v newborn 
infants. Utaphylococcxis alhus was recovered iii thirtj'-five instances from the.se 
apparently well infants. Dunham concluded that Stai)li. alhxts, since it could 
rogularl.v I)e cultured from the skin of newlmrn infants, should not be considered 
as a cause of illness but rather as a skin contaminant when present in blood 
cultures in the neonatal period. This conclusion has been generall.v accepted 
as a fact. 

The data recorded in this stud.v suggest that hemolytic Staph, albus is 
capable of invading the blood stream of nowbom infants with surprising regu- 
larity, atid, if present in sufficient iTOmbcrs. juay cause regular and marked 
weight loss and at times serious signs of illness. 

From the Pi'partmcnt of Pediatrics. University of Virginia Hospital. 
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All bacteriologic studies were done under the direction of Dr. AVilliani E. 
Bray, director of clinical laboratories at the Univei-sity of Virginia Hospital. 
The helpful cooperation of this department, so es.sential to this inve.stigation, is 
gratefully acknowledged. 

The procedure employed ‘in obtaining blood samples was as follows; The 
skin was cleansed with iodine and alcohol. Blood was obtained from the internal 
jugular vein. In a few instances the femoral vein was used. Blood samples 
were placed in dextrose carbonate hornione media and in blood agar at fortj - 
eight hours and ninety-six hours. Throughout most of the study subcultures 
were made on LofEler’s medium and plain agar. Toward the end of the study 
subcultures were made in dextrose lactose and mannite media. 

Table I describes the relative frequency of blood cultures positive for 
hemolytic staphylococci in thirty-four infants from whom blood samples were 
taken for cause. In every instance the cause was progressive loss of weight 
frequently associated with anorexia, lassitude, or irritability, for which signs of 
illness no obvious reason was apparent. All thirty-four infants were observed 
toward the end 'of this study and the identity of tlie organisms seemed clearly 
established. 

Hemolytic Staph, albus was identified from culture in twenty-one instances; 
nonhemolytic Staph, albas was cultured in three instances; hemolytic Staphylo- 
coccus aure^is in four instances; nonhemolytic Stajjh. aureus in one instance. 
Other organisms recovered and considered as contaminants were diphtheroids 
in one instance. Bacillus subtilis in one instance. First cultures were taken at 
from seven to sixteen days of age, the average age for first culture being ten days. 
Fii-st cultures were positive for hemolytic staphylococci, usually of the albus 
variety, in 64.7 per cent of this .series. Granted that Staph, albus is a very 
common contaminant of blood ciiltures, it is difficult to suppose that contamina- 
tion from the skin would occur with such frequency and regularity. 

As a control series blood culture samples were taken at random from fifty 
newborn infants. No infant was considered ebgible for this control series whose 
progress in the nursery was unsatisfactory, or who showed any signs of illness. 
Blood samples were taken at different seasons of the year. The identity of the 
organisms recovered from positive cultures seemed clearly established. Hemo- 
lytic Staph, albus was identified in thirteen instances; nonhemoh-tie Staph, albus 
in tliree instances; henmlj-tic Staph, atireus in four instances. Other organisms 
recovered and considered as contaminants were diphtheroids in one instance, 
hay bacillus in one instance. 


As a second control series it seems pennissilde to include blood samples from 
fifty-six additional newborn infants. These infants were obseiwed early in the 
study when one technician had difficulty in distinguishing between Staph albus 
and Staph, aureus. For this reason the staphylococci recovered in cultures will 
be referred to as hemolytic and nonhemohdie staphvlococci. In thirtv positive 
cultures hemolytic staphylococci were identified in twenty-one instances non- 
hemolytic staphylococci in one instance. Other organisms recovered and con- 
sidered as contaminants were Bacillus acrogcncs (1), coliform bacillus (1) beta 
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WCN, White Cliildren’s Nursery. 
PCN, Premature Cluldren's Nurseiy 
CCN, Colored Children’s Nursorr. 
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2 \ Oct. -t.'j Noffativo 

12 Dec. 45 Hemolytic 

stiipliylococcus 
20 .Tone 40 Nec-iiHvo 

■') Oct. 40 N'ofi'ntive 



432 


THE JOURNAL OF PEDIATRICS 


iiemolj'tic streptococcus (1) diphtheroids (2) ;md micrococci (1). The iierceiit- 
Rge of cultures positive for staphylococci in the eomhincd control series was 
39.56 per cent. 

Table II describes the regularity with which repeat cultures positive for 
hemolytic staphylococci were obtained in twenty-three infants from which blood 
samples were taken for cause and found to be positive for hemolytic staphylococci. 

Eepeat cultures were positive for staphylococci in every instance, or 100 per 
cent. It would seem unreasonable to believe that staphylococci present in the 
skin sui’face could contaminate blood cultures with this regularity even if no 
cleansing of the skin surface had been practiced. The frequency vdth which 
repeat positive cultures were obtained compares favorably with repeat positive 
cultures in bacteremia in other age groups and of more familiar etiology. 

Prom Jan. 2, 1947, to Jan. 31, 1947, 200 blood cultures were drawn at the 
Univeisity of Virginia Hospital on all sendees. The findings in these two 
hundred consecutive blood cultures were as indicated in Table III. 


Table III 


AUtiUs: total cultures, 148; positive, S5; negative, 1S3. 

Hemolytic staphylococci 

6 


Nonhemolytic staphvlococci 

5 


Diphtheroids 

7 


jVTicrococci 

4 


Yeastlike organisms 

1 


Void 

2 


Total 

25 


Children: total cultures, 11; positive, 2; negative, 9. 

Hemol.vtio staphylococci 

1 


Void 

1 


Total 

2 


ycwliorn infants: total cultures, 41; positive, 22; negative, 19. 


Homolytic staplij-lococci 14 

Hemolytic staphylococci and Beta hemolytic streptococci I 

Nonhemolytic staphylococci and micrococci 1 

Diphtheroids 2 

Slicrococci 2 


Coliform bacilli 1 

Bacillis pyocyaneiis 1 



Total 




22 


1 




1 

1 PER CEKT 

i 

TOTAL 

TOTAL 

POSITIVE 

PEB CENT 1 

posiTm: 

i 

CULTURES 

posiTnx 

1 FOR STAPH. 

POSITIVE 1 

1 FOR STAPH. 

Adults 

14S 

25 

11 

IG.SS 

7.44 

Children 

11 

o 

1 

IS.IS 

9.09 

Newborn 

41 

90 

16 

53.65 

.39.02 

infants 






Total 

200 

40 


24.50 

14.00 


For the purpose of further investigating the probability of contamination 
from the skin, the following obseiwations were made vdth forty newborn infants 
ns subjects. The skin of the lateral side of the neck was prepared with iodine 
and alcohol in the usual fashion : 5 c.c. of reconstituted dried plasma were dratni 
into a syringe, both syringe and needle having previously been autoclaved; 2.5 
e.e. of the plasma were placed in beef broth and cultured, thus serving as con- 
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trols. The 2.5 c.c. of plasma remaining in each syringe were injected under the 
.skin in the posterior triangle of the neck behind the posterior liorder of the helh 
of the stemomastoid muscle at the juncture of the lower and middle thirds of 
the muscle. The needle was inserted in the same direction and manner as was 
regularly done in obtaining blood samples for culture. Plasma was injected 
and aspirated back and forth several times and was placed in separate flasks of 
broth for culture. In the final aspiration at least 1,5 c.c. of injected plasma ueie 
recovered. This would seem an ample amount to insure thorough rinsing of the 
lumen of the needle. In one instance both control and injected cultures weic 
positive for Staph, dints. We assume that the syringe was contaminated in this 
one instance and these two cultures were discarded. In the remaining thirty- 
nine instances the control cultures showed no growth. Of the thirty-nine culture 
flasks containuig samples of injected plasma, ten showed bacterial growth. The 
organisms were identified as hemoPTic Htoph. dht(.s in eight instances, colon 
bacillis in one instance, and hemolytic fttapli. auyeus, coagnlase positive, in one 


instance. 

As a control study the above procedure was repeated in twenty older infants 
and runabout children. Samples of injected plasma and controls were negative 
with one exception. In one instance only a sample of injected plasma was 
positive for hemolytic StapJi. aureus. 

It would seem to be clearly established that the bacterial flora of the skin 
of newboni infants is unusually rich in mcmbei'S of the staphylococcirs group as 
compared with the skin of other age groups. 

It is a routine nursery procedure in our ho.spital to apply penicillin oint- 
ment once a day to the skins of all newborn infants. This procedure has proved 
vciw effective in the prevention of impetigo neonatorum. No studies have been 
made to determine the possible effect of this daily procedure on the instance of 
positive blood culture. 

If hemolytic Staph, albus invades the blood stream of newborn infants with 
and without symptoms as suggested in this study, it would seem not unlikely 
that such haeteremia might he prevented. 

Preventive therapy was attempted in three separate series of infants. The 
plan of study was as follows : Beginning at 24 hours of age, eveiw other full- 
term infant admitted to our nursery was given 5,000 units of penicillin every 
three hours for a period of four days. Twenty-four hours after the last dose 
of penicillin a blood sample was drawn. Those infants not receiving penicillin 
were used as controls. 


Scries T consisted of eighteen treated infants and eighteen controls. Series 
II consisted of twenty-five treated infants and twenty-four controls. Series m 
consisted of twenty-four treated infants and twenty-five controls From the 
Mxt.v-scven treate<l patients twenty cultures ,m.sitive for staphylococci were 
obtained. From the sixty-seven controls Iweniy cultures positive for staphvlo- 
cocc, were obtained. Penicillin therapy started at. the end of Iwcntv-four hours 
and administered in the above doses was not eftectivc in the prcveiition of cul 
tuies positive for stajihylococci. Perliaps better results might he expected if 
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turnover in our nurseries during the past j^ear has prevented further stud.v 
along these lines. 

TREATMENT 

Penicillin has been regularlj’- used in the treatment of the clinical picture 
described in this report. In some instances the addition of sulfadiazine has 
appeared to speed recovery. Ten thousand units of . penicillin intramuscularly 
every three hours is the dosage presently used. With this dosage, prompt and 
regular weight gains have been the rule with corresponding improvement in the 
infant’s general condition. Earlj' diagnosis and prompt therapj’^ have markedly 
reduced the necessity for parental infusions and blood transfusions. 

Figs. 1 to 8 present graphically the nursery course in regard to weight curve 
type of therapy and response to therapy in typical examples. 

Additional ease protocols are included which describe response to therapy 
and the frequency of repeat positive cultures. 

CASE NO. 240297 MAY 1947 



STAPHYLOCOCCI 




PENICILLIN 

ri T i I 'I 1 I I I 

I 2 3456789 10 

, ACE IN DAYS 

Fisr- 1. 

CASE PROTOCOLS 

C.vSK 21710;'.. — «Iiite female infant w,as born Aug. 29, 1915, weighing 2,S90 Gm. 
Deliverv follow ej a normal pregnancy and labor. The nursery course was uncomplicated until 
the ninth day when the infant began to lose weight. Four days later she began vomiting and 
developed a watery diarrhea. This was treated in the usual manner, and subsided by tlie 
twenty-second da.v. However, the patient still failed to gain weight and ran an elevation 
of temperature from the twenty-fourth to the thirtieth day. A blood culture drawn on the 
thirtv-second dav was reported as positive for hemolytic staphylococci. A blood culture 
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repeated two days later was again positive for hemolytic staphylococci. The infant was 
treated with penicillin 5,000 units q3h and sulfadia/.ine .065 Gm. flve times dailj- With 
this therapy a satisfactory weight curve was established. After two negative blood 
cultures were obtained the child was discharged in good condition on the fifty-ninth hos 
pital day. No follow-up was available. 


CASE NO. 247762 DEC. 1947 



Sulfadiazine 

Penicillin 
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Fig. 2. 


Case 218209. — A white male infant was born Sept. 28, 1945, weighing 3,775 6m. De- 
livery followed a normal pregnancy and labor. This infant was apparently well and had a 
good appetite, but failed to make satisfactory weight gain. A blood culture obtained on the 
tenth day was reported positive for diphtheroids. A repeat culture on the sbvteenth day was 
reported ns positive for liemolytie staphylococci. Two blood cultures were obtained on the 
ciglitccntli day and sent to separate laboratories. They were both reported as positive for 
hemolytic stapliylococci. Penicillin 5,000 units qSli, sulfadiazine .065 Gm. sLx times daily 
were ndministcrod witli a satisfactory weight gain being established promptly. He was dis- 
charged on the thirty-second day in good condition following a negative blood culture. He 
was seen three weeks after discharge and was in good condition. 
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CASE NO. 2I836I OCT. 1945 
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C.VSE 21S3G1. — A «liite male infant «as Ijoru Oct. 3, 1!)45, weighing 2,S35 Gin. Delivery 
followed a normal pregnancy and labor. The nursery cour.se was complicated by anorexia 
and failure to gain weight. There were no temperature elevations and physical examina- 
tion was negative. Blood culture drawn on the eleventh day was reported positive for 
hemoh’tic staphylococci. A repeat blood culture on the sixteenth day «as again positive 
for this organism. Penicillin 5,000 units and sulfadiazine .065 Gm. li\e times daily were 
started on the seventeenth day. The infant’s appetite improved immediately and he began 
making daily weight gains. He was di.schnrged on the thirty-seeoinl day in good con- 
dition following a negative blood culture. Xo follow up ivas available. (Mee Fig. 3.) 

C.\.SE 21SS09. — A white female infant was born Oct. 17, 1915, weighing 3.675 Gni. Deliv- 
ery followed a normal pregnancy and labor. The nursery course -.la.s complicated by anorexia 
and a steady weight loss. A blood culture drawn on the eleventh day was rejiorted as 
positive for hemolytic staphylococci. repeat blood culture on the thirteenth day was 
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CASE NO. 220648 DEC. 1945 
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lost. On tlic tliirteenth da}' the patient wap started on penieilUn 5,000 units q3h. A satis- 
lactory u eight curve uas established. He was discharged on the twenty-second day in 
good condition following a negative blood culture. No follow-up was available. 

Case 220G48.— A nhitc male infant uas born Dec. 7, 1945, weighing 3,015 Gm. Delivery 
followed a normal pregnancy and labor. The nurseiy course was complicated by anorexia 
and a steady weight loss. -Vt no time was there an elevation of temperature and the'physical 
examination was negative. A blood culture drawn on the twelfth day was reported positive 
for hemolytic staphylococci. A repeat blood culture on the fourteenth day was positive 
for the same organism. Penicillin 5,000 units q3U and sulfadiazine .065 Gm. five times daily 
were started on the fifteenth day. There was an immediate impiovement in appetite and a 
satisfactory weight gain was established. The infant was discharged in good condition on 
tho twenty-ninth hospital day following a negative blood culture. No follow-up was available 
(Pee Pig. 4.) 
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Case 2I9S4G. — A white male infant was born Jfov. 10, 1945, weighing 3,600 Gm. Deliv- 
ery followed a normal pregnancy and labor. The nursery course was complicated by 
anorexia and inconsistent weight gain. . Sulfadiazine .065 Gm. live times daily was started. 
A blood culture drawn on the eleventh day was reported as positive for penicillin resistant 
strain of hemolytic staphylococci. Penicillin 10,000 qSh intramuscularly was given in 
addition to the sulfadiazine. A blood culture drawn on the fifteenth day was positive for 
hemolytic staphylococci, again penicillin resistant, and Streptococcus fecalts. The infant's 
appetite picked up and he gained weight consistently. Blood culture on the eighteenth day 
was negative. Tiierapy was discontinued on the twenty -fourth daj-. A blood culture was 
drawn on the twenty-eighth day and he was discharged on that day in good condition. Tliis 
last blood culture was reported as positive for hemoli’tie staphylococci. 


CASE NO. 226034 MAY 1946 
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C.vsE 230783. — white male infant was born Sept. 19, 1946, weighing 3,310 Gm. Labor 
was complicated by slight premature separation of placenta near term. Weight gains were 
unsatisfactory and a blood culture drawn on the sixth hospital day was positive for 
hemolytic staphylococci. A second blood culture drawn on the ninth hospital day was 
again positive for hemolytic staphylococci. Penicillin 10,000 units q3h was started on the 
tenth hospital day. A blood culture drawn on the eleventh hospital day was negative; 
however, weight gains were not satisfactory until the sixteenth hospital day. A final 
blood culture drawn on the nineteenth hospital day was negative and the infant was dis- 
charged on the twenty-first day after six days of progressive weight gain. The child has 
been followed in the clinic and is a healthy infant. 
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CvsE ‘>20034 -A ^vl»tc £e,uulc infant was born May 15, 1010, weighing 3,700 
Ease -ZOUJI. a _ cervical cesarean section was pcrformctl. riicro 

nother had aotrvc tuberculosis and " ^ ^ ^ culture drawn on the 

vere only three weight gams m Uie first oicren^ sLphvlocoeci. Penicillin 10,000 units 

^rwl^lTe^ortre Thirteenth Tospital day. ' Following this therapy weight gains were 
q3h were o thirteenth and seventeenth hospital days ncrc 

ItTepSted as positive for hemolytic stapUyloeocei. Sulfadiazine .005 Gm. q4h five times 
S Tas started on the nineteenth hospital day. A blood culture drawn on the twentieth 
Hospital day was reported as negative. The infant was discharged on the thirty-second hospital 
day. No follow-up was available. (See Fig. 5.) 


CASE NO. 2295G2 AUG. 1946 
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Case 233835. — A white female infant was born Dec. 8, 1940, weighing 3,180 Gm, Deliv- 
ery followed a normal pregnancy and labor. There were no weight gains for the first seven 
days. Penicillin 10,000 units q3h was started. A blood culture was not taken until the 
following day. However, it was positive for hemolytic staphylococci. Tlie weight gains 
were satisfactory following instigation of penicillin. This therapy was discontinued on 
the fourteenth day. The infant was discharged on the fifteenth day following a negative 
blood culture. Follow-up revealed a well babj'. 

Case 227302.— a white male infant was born June 19, 194G, weighing 3,490 Gm. Deliv- 
ery followed a normal pregnancy and labor. Weight gains were unsatisfactory the first 
eleven days. A blood culture drawn on the eleventh day was reported as positive for 
hemolytic staphylococci. Penicillin .5,000 units q31i was started. Following this therapy 
weight gams were satisfactory. A blood culture drawn on the thirteenth hospital day was 
reported as negative. The infant was discharged on the eighteenth hospital day. 
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CASE NO. 245947 OCT. 1947 
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Case 23217S.— A female Negro infant was born Oct. 27, 194G, neigliing 2,310 Gm. De 
Inery followed a normal pregnancy and labor. IVciglit lo^s nas progressive for the first 
twelve daj’s. A blood culture drawn on the tenth day was positive for hcmolj'tic staphylo 

cocfi. Penitillin 10,000 units intramuscularly q3h was started on the twelfth day. Weight 

gain'- were i)r(igre'".i\e following in'-tigatiou of this therapy. She was discliarged on the 
tliirtieth da> following a negatne blood culture. Follow up retealed a well bab\. 

t'.vst 2!207i).— .A white male infant was born Oct. 21, 1910, weighing ],9j0' (iin. Pieg 
naiK \ was comiiluated b\ a preiii.itnre onset of labor. Nursery course was complicated 

bv anorexia ami failure to g.iin weight A blood culture drawn on the nineteenth dax was 

positne for heniolMK staidix lococci. Penicillin 10,000 units intranuiscularh <j th was 
started on the twenty second day and continued for sex’en days. Weight gains were pro 
gressne following instigation of tins tlierapx. He xvas discharged on the foitieth day fol- 
lowing a ncgatixe blood culture. 

C\si 232230. — A white female infant was born Oct. 2S, 1910, weighing 2.S20 Gm. Preg- 
nancy was complicated by pre eclampsia and questionable active tuberculosis. Weight 
gains were unsatisfactory in spite of good appetite. .\ blood culture drawn on the ninth 
dav was positixe for micrococci. A second culture was drawn on the thirteenth day and 
penicillin 10,000 units q3h intranuiscularh was started. The infant’s gains improx ed and 
penicillin was discontinued on the nineteenth day. The second blood culture xvas lost. A 
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tliiid culture drawn on the twentieth day was reported as positive for hemolytic staphylo- 
cocci. Penicillin 10,000 units q?.!! was again started. The infant was discharged on the 
twenty-ninth day following a negative blood culture. 

C.vSK "."iSSOO. — uhite female infant «as born Oct. 30, 19i0, neighing 3,050 Gm. Oe- 
litery folloned a normal pregnancy and labor. On the fifth day she began regurgitating 
several feedings daily. On the eighth day .‘•he began lo.sing weight dailj-. A blood cultuie 
nas drawn on the eighth day ami reported a.s jiositive for hemolytic staphylococci. Peni- 
cillin 10,000 units intramu.scularly ([3h was started on the twelfth day. A second blood 
culture was drawn on the twelfth day and was again positive for hemolytic .staphylococci. 
Penicillin was discontinued on the seventeenth day, at which time another blood culture 
was obtained. The infant was discharged on the eighteenth day after five davs of pro- 
gre-s'ive weight gains. The third culture was reported as positive for hemolytic staphylo- 
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cocci. The infnnt returned to the clinic in two rvecks having gained fourteen ouncc.s. A 
blood culture taken at that time was negative. 

Ca.se 229502. — A white female infant was bora Aug. 19, 1940, weighing 2,815 Gm. De- 
iivcrj' followed a normal pregnanc.v and labor. The infant made only two small weight 
gains in the first thirteen days. Blood culture drawn on the seventh daj' was posUivo for 
hemolytic staphylococci. Penicillin 5,000 units intramuscularly q3h was started on the 
ninth day. Blood cultures drawn on the eleventh and fourteenth days were positive for 
hemolytic staphylococci. Sulfadiazine .065 Gm. q4h was started on the si.v'tcenth day. 
Penicillin and sulfadiazine were discontinued on the twentieth day, at which time the 
infant was discharged. Discharge followed six days of progressive weight gains and n 
negative blood culture. Pollow-ups have revealed a healthy child. (See Pig. 6.) 

One clcafli oeetirfed in thi.s study. Blood eiiltiire was po.sitive for hemolytic 
•Staphylococci and peritonitis was tliought to be present. At operation eighteen 
inches of bowel wa.s found to bo gatigrenous tvitli numerous perforations. In 
certain other infants signs of illness were of .sufficient severity as to cause real 
concern. 


COMMEXT 

It would .seem to lie clearly esfablisbed that the bacterial flora of the skin 
of newborn infants is unusually rich with members of the staphylococcus group 
of bacteria as compared to the .skin in other age groups. The interpretation of 
the data dcserihed in tliis report must of necessity be tempered by this fact. It 
is difficult to believe that the high incidence of positive blood cultures taken 
for cause and the freejuoney of positive repeat cultures can be explained solely 
hy contamination from the skin. 

De.spite the fact that contamination of blood cultures with Sioph. albns is 
a very common occurrence, tlie data recorded here suggest tJiat these .same organ- 
isms may at times invade the blood stream of certain newborn infants. Con- 
tamination from the .skin would seem to be an inadequate explanation of the 
liigh incidence of positive cultures taken for cause, tJie I'cguiarity with wliich 
repeat positive cuUure.s were obtained, the apparent disparity in positive cul- 
tures for the various age periods, and the response to Iberapy, 

In suggesting pathogenic and inva.sive properties to Sfapli. albus we are not 
unmindful of the fact that this concept is not supported by prevailing opinion. 
When one considers the scarcity and inconclusive nature of tiie data pertaining 
to haeteremia of the newborn infant, prevailing opinion would not ajipear to he 
too well su])])ortcd by fact. The ubiquitous nature of white staphylococci may 
well account for the umi.siial frequency with which those organisms are recov- 
ered in blood ciilliire.s during tlic neonatal period. The informative .study of 
Torrey and Reese* concerning the aerobic flora present in the uppoi- resiiiratory 
passages of newborn infants snggest.s a possible point of entrance. These investi- 
gatoi-s found that nonhemolytic Siapb. alhua are generally the fimt organisms to 
appear in the throat and na.sopharynx of newborn infanl.s. In this area they 
multiply and glow in abundance. It is not unimsoiiabJo to hypotheeale that 
\vhen organisms of low pathogenicity are prc.sent in ahmulaucc they may well 
overcome the inadequate defonse.s available to newborn infants and invade the 
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blood stream in sufficient numbers to result in the syndrome dcscriljed in this 
report. The data recorded here would seem to give support to this conception. 

The frequent presence of staph3doeoeci in blood samples of healthy infants 
seems ample proof of the low pathogenicity of the organisms regularly recovered 
in blood cultures. It is our present practice to test all staphjdocoeci recovered 
in blood cultures for their abilitj’^ to produce eoagulase. To date all recovered 
organisms have failed to produce eoagulase with one exception. In this instance 
the organism was identified as hemolytic Staph, aureus. 

Regardless of what may be a proper interpretation of the significance of 
the positive cultures described in this studj’-, response to therapy has been too 
regular to be considered as apparent rather than real. The administration of 
penicillin and sulfadiazine in the clinical syndrome described has regularly been 
followed by clinical improvement. In our nui’series the necessity for infusions 
and blood transfusions has been greatly curtailed. 
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SOCIO-]i.MOT 10 NAL FACTOKS ACCOUNTING FOR GROWTH FAILURE 
IN CHILDREN LIVING IN AN INSTITUTION 


Ralph Fried, M.D., and Horrls F. JIayer, Pii.D. 

Clevelaxd, Ohio 

S OjMB tiventy-five 3-ears ago, Holt and Fales,’ in a classical paper-, remarked 
“that strikingh- good liealtli and excellent nutrition can be maintained” 
in cliildrcn obliged to live in an institution. These authors rvere originally 
stiimilated to study the ((Uestion bccau.se of an impression, then prevalent, that 
■‘children living in institutions decline in general health and vitalit.v, and that 
their growth and ph3-sieal development are inhibited.” Holt and Fales, horv- 
ever, then showed that “this is not a nece.ssary result, and that the contrar.v may 
be true.” 

The factors which those authors stressed as contributing to their good results 
were: (1) regularitr* in habits of eating, .sleep, rest, and exercise; (2) a simple 
but liberal diet, and ( 3 ) freedom from contact infections. The only reference 
to possible soeio-emotional effects is contained in the statement that the children 
“were happy and ga}-, not suffering in the least from institutional repression, 
although they wore living under strict regulations.” 

Such observations have often been confirmed during ensuing years, for it is 
generally acknowledged that good health and excellent nutrition can lie achieved 
wherever sound institutional inanagement is exercised. 

Important as the elements of ph3-sical h3-giene, medical supervision, and 
general management obviously are, they are not of themselves sufficient to assure 
that children in an institution, or for that matter, anywhere, will grow and de- 
velop satisfaetoril.v. In fact, in our ex|)eriencc. a crucial role is pla3-ed In- what 
ma}' be called, for want of a better term “social and emotional adjustment.” 

SOeiO-K.UOTlOXAL CO-X-XECTIO.NS Wmi UKOWTH A.XD (IKOWTH FAILURE: 
RF.CIPKOCAt. KEL.vnOXS 

That good socio-cmotlonal adjustment is a nece.ssar.v condition for good 
health and good growth now appears to us as undeniable. This conclusion, of 
course, is not new, but in this paper we shall demonstrate a means of quickly 
visualizing this interrelationship. 

Though professional and administrative officers of institutions have long 
been familiar with so-called behavior problcnrs, and even though it is routine 
practice today to be alerted, 133- wa_v of admi-ssion histories, to such jiossiblc prob- 
lems, the connections between ])hysieal giowth and mental or emotional adjust- 
ment are very widel\- ignored. 

To anticiitafc somewhat the results that arc described in the accompan.ving 
case histories, it ma.v be said that close, sy.stcmatic check on iih.vsical growth has 
proved itself to be very helpful in evaluatimr over-all progress, in indicatimj 
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procedure or treatment, and in supplementing clinical impressions of the physi- 
cian or observations and conclusions by the psychiatrist, case worker, cottage 
parent, or supervisor. AVe have learned that evidence of physical growth failure 
as determined by .the AVetzel Grid" is an indication of the need for further 
inquiry concerning emotional disturbances, whereas knowledge of emotional oi 
social tensions as revealed by ease records or other sources often leads to further 
investigation of physical progress and development. 

Continued growth failure intensifies tlie search for physical as well as for 
psychological causes, and, ultimately, for remedial measures that maj’’ eveir call 
for temporary change of environment, as described iir Cases 3 and 4. On the 
other hand, reports of imjrroved behavior are checked by observations to deter- 
mine whether improvement in phy.sical growth has likewise taken place, and if 
not, to ascertain how that, too, may be accomplished. 

In general, attention is paid to ph.vsical growth and to socio-emotional be- 
havior for the reciprocal benefit that is to be derived from such coordinated ob- 
servations. As a result, decisions on progi-am can be formulated with much more 
than usual confidence. If, for instance, emotional unrest is suspected, a 
monthly cheek of the child’s Grid record is practically certain to disclose whether 
the suspected condition is sufficient to affect the child’s growth. AA^e are quite 
confident that a .serious emotional disturbance in any child would be manifest 
on the Grid record of growth when pains are taken to keep that record up- 
to-date by means of quarterly measurements of weight and height. More atten- 
tion can therefore be concentrated on those children who fail to maintain the 
Grid standards of acceptable growth (that is, on those who deviate from an 
established channel by more than one-half channel for each ten levels of forward 
advance, and/or who fail to progress at the rate of one level line per month). 

A given developmental and/or behavior problem is certain to be more dis- 
tinetly understood and comprehended by all concerned v'hen that problem 
situation is judged in terms of the concrete effects which a child’s Grid displays 
concerning his physical growth. This is a result that has been noted not merely 
by the professional staff, physicians, nurses, psychologists, or psychiatrists and 
social workers, but also by administrative, supervisory, and other staff members. 

In brief, to attempt to deal with a socio-emotional problem in this institu- 
tion, without benefit of Grid control, is to be working too much in the dark. 
Similarly, those of the staff primarily concerned with physical growth and 
with the requirements imposed by growth failure are spared the ignoble 
error of concluding that, “Alore calories, more vitamins, etc., might be needed,” 
because they are kept informed of what is going on in the socio-emotional realm 
of sucli a child. 


It IS interesting to note that socio-emotional disturbance can at times exert 
a sufficiently powerful brake on the natural processes of growth and develop- 
ment to offset every other favorable influence that would normally act to pro- 
mote and to achieve good growth.^’" That is a result which becomes especially 
Pla^unclcr the conditions of in.stitutional child care, because it is precisely 

aC'cnsseS 'In HcSmP°Canfdi^ n emotional 

nr Xla.cn, IMS. in an article by Dr. Grimth Binning-? 


446 


THE JOURNAL OF PEDIATRICS 


under those eonditious that one has a direct, if not an unique, opportunity to 
witness good growth existing side-by-side with growth failure, some of which 
inaj- be nnlielievaldy obstinate. What such experience teaches, above all, is that 
pliysical nrowth progress simply cannot be taken for granted in any child; it 
must be individually cliecked upon and controlled, no matter how well a given 
child may ostensibly appear to be or how perfectly living conditions meet every 
reasonable standard of shelter, comfort, hygiene, food supply, and other needs 
of child welfare. 

Our studies have been made at Bellefaire, The Jewish Children’s Home of 
Cleveland, Ohio, which is an in.stitution for dependent and neglected children, 
built on a cottage plan, on a 32-acre parcel in the outskirts of the city. The 
children come from twenty-seven states, and are in need of group living and 
p.sychiatrie and case-work treatment. Usually they stay for a period not longer 
than two years. Itlany of the children have been placed because of divorce, pa- 
rental I’ejeetion, broken homes, and emotional upheavals in their own homes that 
created disturbances in their personalit}'. Psychiatric service, case work serv- 
ices, recreational facilities, and living in small cottage groups are geared to 
ju-ovide a therapeutic environment. 

An attending psychiatrist, pediatrician, dentist, six case workers, eight 
cottage parent couples, group workers, psj'chologist, librarian, and about twelve 
part-time recreational workers, together with an office and maintenance staff, 
carry out the work of the institution. The professional program is under the 
supervision of the head resident.*’ The agencj' is merged with the Jewish Chil- 
dren 's Bureau of Cleveland, a foster home agency, and the executive director 
of the Jewish Children's Bureau is also the e.xecutive director of Bellefaire. 

All children come through social agencies who have made a thorough investi- 
gation as to whether the child needs this t 3 'pe of care or other social sermces. 

GENEK.\L RESULTS 

Types of Groluth Failure . — Ever since the introduction of the Grid into 
Bellefaire as a “control cliart” on growth some six to seven .vears ago, and more 
especiall.v during the past three to four j'ears during which the staff has 
leaimed to become more “Grid-conscious’’ we have had the opportunit.v of 
observing practicall.v everv t.vpe and subt.vpe of growth failure wliieh Wetzel 
has described in earlier jniblieations. For practical purposes, however, the two 
most commonl.v observed t.vpes are tho.se associated with (A) simple malnutri- 
tion, and (B) obcsit.v. Non-nutritional problems arising from infectious dis- 
ease. endocrine disturbances, allerg)', and as a result of hereditary influences, 
arc occasionally encountered. 

As regards origin and treatment, it is a mistake to consider any form of 
growtli failure as due solely to jibysical causes. This waniing we have been 
abundantly able to confirm. In fact, in dealing with the particular popula- 
tion that resides at Bellefaire, one that has suft'ered known emotional stress, 
impact, or strain, we find almost no example without some trace of socio-emo- 
tional disturbance, even if it is temporarj-. Consequently, when groivth failure 

•Dr. Ralph Frieil is the attenclinp pediatrician, and Jlorris F. Mayer the Head Resident 
of Bellefaire. 
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of any kind becomes manifest in a child’s Grid, we assume, on the basis of 
experience, that emotional effects exist, and that these among other things 
must forthwith he completely investigated and treated. 

Obviously, in some instances, the socio-einotional element, though existing, 
might he of minor importance. In others it may prove to he a formidable har- 
rier to physical recovery which will not he completely achieved until satis- 
factory emotional balance has been established. In a few instances we have 
found it imjiossihle to effect recovery from physical growth failure, hut 
it is also in those instances that we have not been able to overcome emotional 
upset. (Cases 2 and 3). 

Ziicideiice.-— Physical growth varies with population origin, condition on 
admission, and adjustment to living at the institution. There have been times 
when, through adverse coincidence of unfavorable circumstances, demonstrable 
failure has been identified in 70 per cent of the resident population. As a 
rule, the fraction of children showing significant Grid deviations that are 
classified as failure of types A and B is about 40 per cent, that is, just slightly 
more than the one in three that is known to occur among the general popula- 
tion. This is accounted for by the following facts; (1) lag of even two levels 
behind expected Grid position is counted ; that is, the most rigorous Grid stand- 
ards are used in order that control may thereby be maximized; (2) failure is 
deliberately looked for and checked upon by quarterly or even by more fre- 
quent re-examination, measurement, and Grid plottings; (3) all children are 
included, that is, recent as well as longer term residents. 

For reasons already explained, 75 to 90 per cent of the children when 
newly admitted show measurable growth failure, usually of type A. Among 
those who have had six months or more in residence, some evidence of growth 
failure will be seen in about 15 to 22 per cent. At the present time more 
than one-half of the total incidence is thus attributable to recent admission. 
This, however, has not always been the case, because in earlier years, before 
the advantages of systematic follow-up by the Grid technique had been learned 


and applied, and during the era in which the tendency to “let nature take her 
course’’ held sway, growtli failure ivas about twice to three times as prevalent 
as now. While it is true that war conditions, notably, constraints imposed by 
rationing, family separation, casualties, etc., could easily explain 50 per cent 
or higher incidence, it should be pointed out that “taking growth for granted’’ 
was by far the deciding element; for reduction in growth failure to about 22 
to 27 per cent of all but recent admissions was accomplished during wartime 
as soon as Grid conti’ol was made to function properly. 


In this connection, an incidence of about 50 per cent growth failure has 
been observed in various private schools. As in our own experience, improve- 
ment could likewise be obtained when suitable measures were taken to control 
a sitimtion that had gotten too far out of hand through the simple assumption 


111 a population of children 
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who have been referred because they' are de- 
rcduetion of the incidence of growth failure 
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below 20 to 25 per eeut will require still more perfect and vigorous control of 
the chief factors which ultimately lead to such failure in the fii’st place. The 
incidence of unacceptable growth in an institution of our kind could iirobably 
be brought down as low as 7 to 10 per cent, if social and emotional disturbance 
could be more effectively dealt with than the present state of psychotherapeutic 
development permits. 

Responses and Initial Adjustment.— At least two-thirds of all our children 
.show a flourishing “recovery effect” at the second examination three to six 
montlis following admi.ssion. This is explained, of course, by the fact that liv- 
ing conditions are much more favorable than tliose under which these children 
liave previously been obliged to reside. 

About one-sixth show normally expected progress and the remaining one- 
sixth a definite decline in the form of iihysique loss and level lag. In its severer 
forms this may amount to as much as two and one-half to three channels and 
the accompanying level lag may inci-ease to fifteen or even twenty levels. 
Usually however, a deviation of only one to one and one-half channels is found 
in the first three months together with lag of about four to eight levels. 

Subsequent Course . — Not all of those who respond well to their new environ- 
ment will continue to develop normally at expected rates. About 10 per cent 
of the children who make rapid adjustment will later develop growth failure 
in mild form at the time when the first effects of physical rehabilitation have 
begun to wear off. These episodes, on the whole, are susceptible to almost im- 
mediate control when all concerned have had their attention called to the prob- 
lem. A few children may be a little more difficult to deal with, and will require 
somewhat longer to regain their established channels and schedules of develop- 
ment. The remainder, about 2 to 5 per cent of the entire population, or about 
20 per cent of any given original incoming group, become tlie chronic problems 
upon whom the greatest attention must be centered, but for whom, in the long 
run, practically the least benefit is to be expected or obtained. We have ob- 
served tliat this group of “pliysical incorrigiblcs” con.sists largely of those chil- 
dren who were too disturbed to benefit from treatment. Some of them had to be 
transferred to state hospitals or special institutions for unusual disturbances. 

From a practical standpoint, our general resulls may therefore be summed 
up as follows: 

1. Initially or during later residence there is, in most of our children with 
growth failure, a very striking and close parallelism between this physical af- 
fliction and soeio-emotional adjustment. Onset and recovery in the one is ac- 
companied quite simultaneously by corresponding progress in the other. The 
great majority of children who show either, show both, and the disturbances 
are roughly equal, that is, milder and severer forms of physical growth failure 
are associated with coiTesponding degrees of emotional trouble. 

2. Dissociated failure, in which anomalous social behavior may either pre- 
cede or follow evidence of phy.sical Ian or channel loss, though Ic-ss frequent 
than the foregoinu. is probably on the whole more demanding and more dif- 
ficult to deal with. 
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The two varieties may be explicitly sketched out; e.g., in the one, physical 
growth failure will only at some later time be found to be caused by pre- 
viously unobseiwed socio-emotional handicaps; contrariwise, in the other, Icnown 
behavior difficulty will be such as to lead, after an interval, to physical growth 
slowdown. Similar dissociation is observed during the recovery phases; the 
psychologists, psychiatrists, case workers, and others will, in one histance, re- 
port unmistakable improvement in bebavior beiorc a corresponding physical 
change can be confinned, or finally, the phj'sician may find, in another ehild, 
little or nothing to be desired beyond what its growth and dei elopinent al- 
ready show, even though that diild’s social behavior is still far from acceptable 
as regards his own or his group living. 

3. As for prognosis and treatment, we have learned that in this institution 
for dependent and neglected children physical growth failure could not be 
corrected by relying on physical means alone. Had that been possible, growth 
failure should not have appeared at all in an environment where efforts to 
provide shelter, food, and living enabled a good majority of youngsters, similarly 
experienced, to grow and develop satisfactorilj'. Additional calories and vita- 
mins with which to pay off “fuel debts” were never of themselves sufficient to 
induce and to effect recoveiw until a feeling of security, and simultaneously 
with that, emotional tranquility, could also be firmly established. 


CASE HLSTORIES 

To provide concrete illustrations of our main findings, four case histories 
are reviewed briefly. All show the .simple nutritional type of growth failure 
(A) .since this, in our experience is much more troublesome to deal with in’ 
emotionallj- disturbed dependent children than the obese form B. Even as 
few as four such examples are sufficient to demonstrate (a) that emotional ad- 
.justment and phy.sical growth are inseparably related; and (b) that Grid con- 
trol is a simple and remarkably exact means of helping to check on progress 
and on results. 

These examples taken in order show.- (1) prolonged initial adjustment; 
(2) delayed, intractable, and progi-e.ssively more serious maladjustment; (3) 
recurrent failure; and (4) interrupted care, with full recoveiy on a second 
admission. 


Case 1.— Paula was 8 years, one month old when she entered Belief aire shortly after 
she had been deserted by her mother, who had suffered a psychotic breakdown subsequent 
to the birth of a deformed child. Up until then, Paula Iiad lived in a fairly well-established 
family for whicli the father had shown great interact, and among whom only minor fric- 
tion took place. Though the mother was emotionally unstable, she had taken good care of 
the gvrl. The mother’s breakdown bnd been sudden, the family separation eouallv wntb 
the result that it took the child almost two years to become oriented and adjusted to realities 
Durmg the three months following admi.ssion Paula was in a daze. Coincidentally she 
dropped from level 77 to level 00, though failure to eat was not responsible This loss of 
y, erels of development actually put her eleven to twelve levels in arrears at the end 
tluu permd hoeauso she should have reached level 70 or SO according to normal expectancy 
. g.adually made fnends, and was gradually accepted among the children When 
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her infant brother was placed in the nurserv cottage^ she took an interest in him and 
learned to love him in spite of his deformity. Intensive case work was given during that 
whole period. 

During the mother’s convalescence, which took about a year, the father maintained 
a close and uninterrupted interest in the girl. AVhen the mother returned, recovered from 
her psychotic episode, she accepted her daughter as she had always done, and was helped 
to take an interest in the baby. This led to a reunion between father and mother, and 
thereupon to an awareness on the child’s part, that she could soon return to her home. The 
over-all trends in the Grid record (Fig. 1) closely parallel Paula’s progressive adjustment 
to institutional life, which required a year and one-half to become satisfactorily established. 



Fig. 1. — Paula, A-C represents tlie initial erowtli failure on admission to BellefaJre. At 
A Paula was S years one montli old. At C she was S years, 4 months old. C-S represents tlie 
recovery period as the child adjusted to Bellefaire. 


It is particularly important to emphasize that the amount and 'kind of growth failure 
which her Grid shows could not (and ordinarily would not) be recognized by clinical exam- 
ination, Iiecauso she never slipped below cliannel df. Her bodily contours were still such as 
to in.spire the impression of “good nutrition,’’ “good pliysical condition,’’ etc. In situa- 
tions such as hors, that conclusion would bo erroneous; and it would be so because the com- 
Iiaratively good appearance of children in ill tends to mask any accompanying failure even 
wiieu that is as great as Paula’s iras, and as plainly manifest as it is in her Grid record. 

C.\.SK 2. — Sol entered Bellefaire three d.ays after his seventh birthday, along with his 
brother who was 11 years old. Both were vciy bright children; each had an I.Q. of about 
140. Their parent.® had been divorced, au act that confused and disturbed both bo.vs, 
who were deeply loyal to their father. For the latter reason, the referring agency had 
recommended institutional rather than foster home placement, but the agency also recom- 
mended that institutionalization should bo no longer than one and one-half to two years, 
since it sensed that the boys should not be deprived of the benefit of a private home, this 
being especially true of the younger. 

Sol made a good adjustment during the first year ami one-half. Then he had progres- 
sivelv more serious difficulties at Bellefaire. He started out as, and has continued to be, 
a leader in his group, whose respect ho commanded even though he wn.s one of tlie .smallest 
hoys of the group. 
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The plan to place him in a foster home after a year and ^rV^'^nt's 

hv two eircumstahces: no suitable foster home was then ava.lable, and 
sirongly resisted that suggestion. As a result Sol was obliged to remain und« institiitiOTal 
care k showed some behavior disturbances and gradually became involved in various dif- 
ficulties. He developed a definite negativistic attitude, and for the past two and one-half 
vears has merely been “marking time,” in spite of an outward appearance of making a 
‘good adjustment to institutional life. All attempts of the social workers and psychiatrists 
to get close to him, his brother, and his parents, and to arrange foster home placement Imve 
thus far been unsuccessful. 



Fig. 2. — Sol. *• eighteen-month period, AC, was good. Minor 

difficulties at C only ' • when he should definitely have left the in- 
stitution. D-B repres AB is the course he should have followed. 


Sol’s Grid record (Fig. 2) clearly reflects the result of all of the foregoing. From 
this record it is evident that he should have left the institution at about the age of 9 years, 
for it i.s plain that institutional living has not been able to prevent or to overcome what 
has developed, under the circumstances, into moderate and even moderately severe growth 
failure. From a practical standpoint, still further trouble is all that can justifiably be 
expected by continued residence here. 

It should be noted that Sol was a boy who jnogressed along the central ,U cliannel and 
that he, accordingly, always gave the impression of being quite sturdy and well built. In 
fact, when he was examined objectively by several physician.^, none suspected that he was 
actually under par or in a state of growth failure that amounted to six to twelve levels of 
development. 


Case 3.~Alviu entered Belief aire when he was 9 years, 11 months old, and shortly 
after the separation of his parents. The father had been periodically addicted to drink, 
was a poor provider, and finally deserted the home. The mother was employed in a defense 
factory, and an older brother was in the service. 


Curing his first six months Alvin seemed to make a good socio-emotional adjustment 

. at o iw ; ' , ; ■"'P^^-ent was apparently due to relief from dom- 

b> a p.irticularly strong-willed mother who had “alwav.s tried to run his life” 
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Indeed, his early behavior was characterized bj- an overly submissive compliance to ordinary 
rules and regulations. Tet the staff soon suspected that he would prove to be a severe 
problem because his mother made deliberate efforts to interfere with his institutional adjust- 
ment. He became involved in numerous delinquencies and showed no guilt feelings. At the 
age of 12 years and 3 months ho had fallen at least twelve levels (or about a year) behind 
his own schedule of development. In order to treat this moderate growth failure, which 
seemed destined to get worse unless things changed radically, he was referred to the Chil- 
dren’s Fresh Air Camp of Cleveland, a special institution for children with growth deficiencies. 

In spite of only a brief stay there, which had to be terminated in two months because 
of troublesome behavior, he improved promptly on the physical side, with a gain from level 
IIG to level 12G. (Fig. 3, C-D.) 



-\s definite and as obvious as this response was, it fell about I to G levels short of 
complete recovery. His emotional reactions, however, showed no corresponding improvement, 
«ith the result that a permanent improvement on the physical side did not occur. 

His physical progress halted as promptly as it had previously begun; in the eleven 
months following readmi.“sion he made the “ isodevelopmental shift” along levels 126 to 
127, gaining, at the most, only one and one-half levels in about a year I He became prac- 
tically inacce.'-.^ible to any approach for psychothoraiwutics. In this regard, it is noteworthy 
that he had never been able to foim any attachment to an adult during his entire five-year 
rc.sidency here. Laehiug such an attachment, he made little more than superficial attempts 
to improve, and tlicsc were, again, overly submissive. Invariably, he fell back into delin- 
qucncio.s and regre.'-sive behavior pattcm.s. 

In Alvin’s ca.=e. emotional di.-iturbaiice and physical growth failure are certainly related 
a.-s direct cause and effect. It i.s evident to us that physical means .alone cannot succeed 
in overcoming his growth failure, which becomes ever more serious as ho approaches the 
time of epiphyseal union. In view of the partial recovery he was once enabled to make, 
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the outlook for full rocovery would by no means be unfavorable, but the outcome itself will 
depend, as much as ever, upon his adjustment in some favorable socio-emotional environment. 

Alvin’s physical appearance in the examining room belied his true status and progress. 
He never gave the impression of being actually "under par" thougli he did look better 
after his •partial recovery to A, -126. Without the Grid record he would have been passed 
repeatedly with negative findings. 


Case 4 .— Joseph has been in the institution on two occasions separated by a one and 
one-half vear intcival spent in foster homes. His first entry to Belief airo began when ho 
was 0 years, one month old, and lasted for three years. It was unsuccessful in practically 
ever}' respect; his second entry, at the age of I0*/> years, has now lasted almost two years 
and it has provided a complete recovery from serious growth failure, ns well as an all but 
complete socio-emotional adjustment to this same environment. 


66 . 
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years olU and his unsuccessful adjustment is shown bv 
Siowth failure which continued until discharge at O. It continued in his own home and foster 
homes until D. when he was readmitted to Bellef.aire. This time he made a successfm 
adjustment and reached his expected level at B. ' successtui 


Joe, whose father liad died when tlie boy was still an infant, originally entered Belle- 
faire following a series of failures in foster homes. These were caused primarily by inter- 
ference of his motlier, although slie herself had no competence as a homemaker. 

Joe was a greatly disturbed and confused boy who could make no really satisfactory 
adjustment at any time during his first thrce-year stay. His behavior fiuetuated between the 
extremes of withdrawal on the one hand to hj-peractivity and aggression on the other His 
life at the institution was repeatedly upset by his mother’s interfereuce, which led to manv 
uuiileasant experiences. Unhappily, the boy was torn between lovaltv to his own and to 
h.s cottage mother Tlie fmmer finally insisted that Joseph and hi; sister return home 
*=ontothinR botU children tle.«ircil io do. ’ 

Buring his first three years at Bellcfaire, Joe had progressed from level 36 to 57 that 
■s, only fwonty-one levels m thirty-six months, and much fartlier to the slender aide of Uie 
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channel ‘Jjstem tlian liis earliei course would normally have suggested He had actualh 
fallen at least twenty levels behind his scheduled development since he should have reached 
Ie\el 77 along liis expected auxodrome. 

His mother's efforts to support and inaintam a home for the children lasted onh about 
a lear. Joe and his si=ter were again placed in foster homes, but again mtliont success 
Thus, after one and one half rears’ absence, both returned to Bellefaiie Joe was giren in 
tensive psrchiatnc treatment for his known negativism; the case worker took immediate 
and thorough charge of hi« social wants, and Joe himself der eloped a remarkably close 
•ittichment to his cottage father. He lemained aloof from most people, however, for a long 
time, but gradually dereloped a much nioie acceptable and positive attitude toward others 
Hia delimiucncies deci cased, his school marks improved, and he obviouslj became a happier 
box He Ins actualh emerged as one of the leaders of his group, although his adjustment 
is not rot sufhcicnth stable to permit him to be a consistent or an alwajs constructive in 
flucnce among them 

Josepli’s phrsnal iniprorement was even more pronounced than that which lie showed 
on the emotional side As his Grid shows, lus recovery frqm phjsical growth failure be 
came (omjdete within eight months of lus second admission It was complete in the sense 
that lie liad, even then, returned to par by adrancing tliirtj one levels from 71 to lus oivn 
cli innel at lex el 102 

IVhile psychological and physical changes did take place coincidentally, the foimer xvere, 
on the whole, the more rapid and the more immediately tangible. Once physical repair 
bad set in, moreoxer, there was ex cry reason to expect all of the psx chological improxc 
ment he has ultimately sliown Both eflects m this instance are, m a sense, the result of a 
kind of faxorable “shakedown” which took place during his temporary absence between 
adniiosionb Otherxvisc, his second entry would more bkely have resulted, through memory 
assoLi ition, in repetition and furtherance of lus oiiginal failure The first admission had 
not proceeded 'atisfactoiily and Joseph’s power to react to efforts that were made to help 
him liad apparently waned, Ins out'ide experience wath lus mother’s unsuccessful efforts and 
with those at fo«tcr homes might easily be interpreted as haxing cleared the air in prep 
aratum for roneweil life among the institutional group xxath whom ho had been famihai. 
In any case, socio emotional ad]ustmcnt, howexer achiexed, was a necessary condition to 
his recoierx from physical growth failure 

DISCUSSIOX 

Tlic foiegoing c.ise liistones, taken in conjunction with the recoicls of 
giowth progiess as rexealecl by the aecompanx ing Grids, clearly demonstrate 
the piactical value of such direct and objective follow-up In each example 
the Gild trends are definite despite the minor fluctuations the.x contain Theie 
is, accoidingly, no difficulty in deciding xxhieh deviations aie actually significant 
or xxhieh should be consideied as accidental 

single glance, at tbc time of each suecessixe clieckup, lex'eals the lind 
and tlic amount of piogicss that has been made, not in the quite meaningless 
terms of height or xx eight changes, but rather in concrete eft’eets such as 
change m physique, lex-el gain, icmaining lag, and caloiie deficits The first 
txxo of these can he checked by diiect examination and inspection of the child, 
and xxhen so employed, they can help to substantiate clinical impressions The 
latter two findings serx-e as a basis for piognosis and for theiapeiitie plans 
Thus, whethei the child's Giid be xicxxed as a xx-liole, oi for sepaiate detail, 
it legisters the not effect not mcioly of what has been going on or of what has 
been accomplislicd, Init it iiiditatcs to physician, iniise, case xxoiker, and cot- 
tage paicnts alike what still lemains to he achieved Expressed as it is. in 
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terms of physique and size, direction, and speed of growth, it actually penetrates 
the external camouflage that is put on by many children at the time of their 
checkups. 

From even the four examples we have described, it is evident that socio- 
emotional impacts which disturb growth at all are more than ordinarily seiious. 
In the first place, the appearance of growth failure actually demands the solu- 
tion of two, not simply of one, clinical problem. Second, growtli failure, once 
initiated, always tends to become worse, regardless of cause. From an institu- 
tional standpoint, both of these effects imply added responsibility and care, 
just as' they do under normal family circumstances. When, in an institution, 
some 20 to 30 per cent of the residents are bound to be affected, and it seems 
unwise to reckon on less than this in a group of dependent children, difficulties 
of management and control are certain to mount very rapidly, not to mention 
the extra load imposed on staff time and effort or the inevitable increase in 
per capita costs. 

For these reasons the benefits of early recognition of failure and of con- 
tinuing cTudence on what degree of control is being achieved hardly require 
further emphasis or explanation. In any case, soeio-emotional disturbances 
are matters of verj^ real concern and thej' are, for the most part, none too easily 
dealt with even when the}' occur or appear to occur alone. When they per- 
sist and incite physical growth failui-e, as they often do, they become matters for 
still greater concern. In this situation, we have found it advantageous to 
make use of the reciprocal actions between emotional upset and growth failure 
for the purposes of achieving what the institution itself had been established 
to provide. To this end, individual control on growth as exercised through 
quarterly, or, when necessary, by more frequent Grid follow-up, has been made 
an essential part of each child’s management, supervision, and care. 


sujimary and conclusions 


1. From observations made in an institution that cares for dependent and 
neglected cliildren, we have been able to demonstrate that soeio-emotional ad- 
justment plays not merely an important but actuallv a crucial role among all 
the factors that determine individual health and pliysical well-being. 

In the present study (a) anecdotal matter on behavior is supplemented bv, 
and correlated with, (h) medical findings on health, (c) psychiatric evidence,' 
and with (d) quarterly evaluations of physical growth and development, the 
latter with the aid of the Grid technique described by Wetzel. 

2. From combined evidence of this kind, it has become clear that socio- 
cmotional disturbance tends to affect physical ga-owth adverselv, and that ^rrowth 
failure so caused is much more frequent and more extensive than is "eLrallv 
recognized. 


3 The most favorable conditions of .shelter, spacious grounds, food supply 
schooling, medical protection, and supeiwlsed social life in such an institution 
m-e themselves not sufficient to a.ssure good physical growth and development ol 
Its children. All these things arc as nothing until equable social adjustment 
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can be established. Wheu, however, that is accomplished, growth and develop- 
ment among institutionalized children proceeds just as satisfaetorilj' as it ever 
does, and according to the standards of direction and speed indicated by the 
Grid technique. 

4. For ob\ious reasons, the incidence of simple gro-uth failure is compara- 
tively high among children uho are institutionalized o\\ing to dependency or 
neglect. Among new admissions, it is practically 100 per cent; thereafter, in- 
cidence depends (1) on vigilance and proper action, and (2) on the degree to 
Which disturbance can be eoutiolled. 

5. Features of initial and dela}-ed adjustments, recurrent failure, and the 
occasional advantage of change in environment are described in four ease his- 
toiies illustrated uith their respective Grid records. The most general result 
these examples demonstrate is the eause-and-effect reciprocal relation between 
socio emotional disturbance and physical grou th failure. 

6. Regarding the Grid technique itself, certain specific advantages have 
become apparent. Besides serving its original purpose as a “control chart on 
physical grouth” and thereliy supplementing clinical estimates of physical 
condition and progress, the Grid has proved itself valuable as one guide to 
coordinating the work of the whole institution to the end that the individual’s 
needs may be most effectively met. This means that the Grid helps to confirm 
the specialized impressions gained bj' social workers, psychiatrist, pediatrician, 
nurse, and supervisors, and that it provides these different staff members with 
a common basis for understanding tbeir common pioblems. To all of these it 
has become the simplest and most accurate method of convej’ing and of making 
Iilain what the current end lesult on arowtli in an.i given child should signify. 
This advantage helps to secure a more intelligent balance between individual 
and group needs, on the one hand, and institutional program and facilities on 
the other. 

7 Apart from individual consequences, giowth failure adds to the burden 
as well as to the cost of institutional care, and it subtracts from the results 
which such an institution is intended to achie^e. Faced as it is with the dif- 
ficulties that emotional upsets themsehes impose and with the fact that emotional 
adjustment and phssieal growth are profoxnidly i elated, the need for early 
recognition of trouble, prompt action, and periodic appiaisal is Ixeyond debate 
To this end, individixal control on growth as exercised thiough quarterly, or, 
when necessary, by more frequent Grid follow-up, has been made an essential 
part of cacli child's management, supervision, and care 
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POOD ALLERGY 

Death ix a Six-Day-Old Ikfant 

Carl B. Kelvix, jM.D., axd Robert A. Schless, IM.D. 
Philadelphia, Pa. 

T ub case to be pre.sented in this paper is unique for the following reasons; 

(1) The child was one of the younge.st to die because of food allergy who 
has ever been reported in the literature. (2) Deatli was precipitated by allergic 
shock following the introduction of an amino acid food. (3) Although, since 
liirth the infant had purposely been given such foods as soybean milk and goat’s 
milk (nonallergenic usuall.y), nevertlieless he reacted promptly and severely to 
them. (4) Finally, because of the sibling history, catastrophe was anticipated 
and, despite forewarning, was apparently unavoidable. 


CASE REPORT 

.1. T., a wliite male infant, was admitted to the Jewish Hospital on the service of one 

of us (R. A. S.) Xov. 4, 194G at 8:.t0 p.m. The bab.v was G days old and was bom at full 

term. The mothei ’s profrnancy had been uneventful. Delivery was normal. The biith 
weight was T poumls and 2 ounces. The mother had given birth to a baby seveial years 
previously — her fiist — who died twelve days following birth as the lesult of severe food 
allergy, manifested by eczema and diarihea. This first baby had nnised and tilso had taken 
evaporated (cow ’s) milk as complementary feeding. Becau'-e of the sibling histoiy, special 
attention was paid to the management of this newborn baby in an effort to avoid another 
catastrophe. It was decided to avoid bieast and cow ’.s milk feeding.s altogether, and con- 
‘■oqucntly nonallergenic milk in the form of JIull-Soy (soybean milk) was used. The baby 
was taken homo on the day of birth and placed umlei the eaio of a special nurse with the 
type of milk mentioned. In spite of this planned piogiam, the child immediately began to 
dciclop a facial eczema, which became piogrcssively woise. The infant also regurgitated 
“Cveial feedings a day and vomited laige quantities of mucus. He started to show some 

weight loss. Two days later he developed frequent bowel movenient.s, having seven to nine 

well formed stools in twenty-four hours. The next day the baby began to pass a great deal 
of mucus by bowel. tVeight loss was progressive. The pictuie looked just as it had with 
the first baby, in spite of the forewarning. Then goat’s milk feedings were tried, but with 
no impro\enicnt. Hospitalization was decided on for the purpose of parenteral feedings. 

In the family history, in addition to the death of tlie sibling, it was significant that 
the fathci suffered from asthma and the mother from eczema and neurodermatitis— a stiong 
allergic backgiound from both parents. 

Physical examination revealed a veiy thin, malnourished, white male infant weighing 
G pounds and S ounces (loss of 10 ounces m the six days following birth). The rectal tem- 
Iicraluio was 9!>° F. The baby was lying rather quietly and in no acute distress. Tiie face 
scalp, forehead, and groin were covered with scaly, eczematous patches. A purulent exudate 
was present in both eyes. The pupils were normal. The auditorv canals were filled with 
scales on the walls and external openings. The posterior wall of the oropharvnx was moder- 
ately erythematous and showed a purulent e.xudate. The chest revealed some coarse n'lles 
throughout the lung fields. The heart was woTmal. Tbo .abdomen revealed no tenderness 
leristals.s was nonnal. The liver, spleen, and kidneys were not palpable. The extremities 
Nst'ro iDinnnl uiul sliowcd no pathologic refloxc^. 

From ilie Dopartmtnt of Potllatrics, Jewish Hospital. 
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The urine was yellow and cloudy uith a pH of 7.0 It contained plus two albumin, a 
faint trace of sugar, and an occasional white blood cell per high power field. The blood 
contained IS Gm. of hemoglobin, 5.44 million red blood cells, and 31,200 white blood cells 
until 6S per cent poljTnorphonuelear cells and 32 per cent lymphocytes. Of the white cells, 
41 per cent were filamentous neutrophiles and 59 per cent nonfilamentous. 

The baby uas immediately given a continuous intramedullary infusion (tibia) of 5 
per cent amino acids inth 5 per cent dextrose (Amigen) — a total of 500 c.c. slowly at the 
rate of 10 drops a minute to avoid speed shock. In addition, 2 ounces of 5 per cent glucose 
in half-strength normal saline were given orally. Oxj-gen was administered, and ascorbic 
acid, 25 mg., was given tuuce daily. 

The baby received all the Amigen and two hours later was being prepared for a trans- 
fusion, uhen at 2:15 p.m. (the day following admission) he suddenly expelled frothy, yellow- 
ish mucus from the nose and throat. He appeared cyanotic, became stuporous, dyspneic, and 
in extremis. Aspiration was immediately performed, oxygen was given by mask, and 3 
minims of epinephrine (1:1,000) and 2 gr. of caffeine sodium benzoate were injected sub- 
cutaneously. There were many bubbling rales audible throughout the chest, and the heart 
sounds uere not audible at this time. After receiving the epinephrine the respirations became 
deeper, the cyanosis diminished, and fifteen minutes later, when the chest was again examined, 
the respiratorv sounds were quite clear. The .heart rate was 06 per minute and the respira- 
tions 40 per minute. 

At 4:30 p.Jt., the infant was deeply stuporous and slate-gray in appearance. The eye 
movements uere jerky uuth several m.voclonie contractions of both upper extremities. The 
respirations were again moist. The heart rate was irregular and 112 per minute. The 
epinephrine was repeated and heat applied to the extremities. The transfusion of blood had 
been canceled meanwhile, the bab.v not having received any at all. 

At 5:15 P.M. — less than twenty-four hours after admission — the baby expired. 

The clinical impression obtained was that the baby had died from anaphylactic shock 
precipitated by the Amigen. This uas based on the history of the strong allergic background 
of the parents, plus the sibling death, plus the eczema and diarrhea (allergic reactions to the 
usually nonallergenic milks), plus the e.xciting factor (Amigen) which undoubtedly caused 
the secretion of mucus from the nose, throat, and bowel, and the edema of the lungs, plus 
the favorable response to the epinephrine, which unfortunately was only temporary and in- 
•-ufTieient to avert death. 

Autopsy Findings . — At necropsy, a moderately emaciated infant, weighing 2,700 Gm. 
and IS^i inches long, showed erythematous, eczematoid, crusted lesions on the face and fore- 
head down to the neck. The nail beds showed marked cyanosis. The lungs revealed emphy- 
sematous areas and purplish mottling. On section, there was evidence of much congestion and 
edema. The gastrointestinal tract showed submucous hemorrhages in the esophagus and 
congestion of the entire mucosa of the stomach and small and large intestines. There was 
a great deal of congestion in the liver, spleen, kidneys, adrenals, pancreas, bone marrow, and 
brain, visible grosslj' as uell as microscopically. 

The cause of death uas severe allergy. The shock organs uere the skin, gastrointestinal 
tract, lungs, liver, and brain. The immediate cause of death was pulmonaiy. The lungs 
'•bowed hemorrhage and edema due to anaphylactic shock. 

DISCUSSION 

That allerg.v i.s common in tlie newborn infant i.s not a new concept. Camp- 
bell,' in reporting 200 cases of allergic children, revealed that 25 per cent had 
.symiptoni-s during the newborn period. Glaser" further noted that the following 
signs and .symptoms were jiresent at birth or shortly afterward in allei’gic in- 
fants: anaphylactic shock from human milk, infantile eczema, cough, colie. 
vomiting, wheeze, postauricular intertrigo, dry and ichthyotic skin, edema of 
hands and feet, seborrhea, excessive sneezing, rhinitis, and excessive hunger. 
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Clein^ reported that the first aUergic s 3 ^mptonis appeared in 39 per cent of 
100 allergic children in the firet month of life, and in 24 per cent, 13 per cent, 
and 6 per cent respectivelj^ in the following three months. Tlie possibility of 
anaphj'laxis caused bj' human milk is illustrated by two of his cases : 

“A newborn infant whose older brother had died of anaphylactic 
shock after his first breast feeding presented similar s 3 Tnptoms when one 
drop of his mother’s milk was placed on his tongue. He was promptly 
weaned. One month later, he reacted strongly positive to human breast 
milk. 

“Another infant, on being placed to the breast on the second day of 
life, went into a state of anaph 3 daetic shock so severe that the head nurse 
baptized him during the episode. He was resuscitated liy epinephrine and 
artificial respiration. The same thing occurred on the following day when 
he was given one drop of his ‘mother’s milk. He was proved allergic to 
human milk b 3 ’^ skin testing.” 


McLendon and Jaeger^ listed the s 3 Tnptoms in the s 3 mdrome of milk in- 
tolerance as follows in the order of frequency with which tliey occur; constipa- 
tion, anorexia, abdominal discomfort, pallor, fatigue complex with lassitude, 
disturbed sleep, recurrent diarrhea, respiratory and urinary disturbances. The 
characteristic features of the history obtained in these cases are : family history 
of allerg 3 % excessive milk ingestion during the later montlis of pregnanc 3 '^, early 
ingestion of cow’s milk by infant, colic s 3 ’’ndrome, and frequent formula changes 
with only transient relief following such changes. 

Most allergists and pediatricians feel as Glaser® does, that the best sub- 
stitute for these allergic infants, whether the offender is human or cow’s milk, 
is soybean milk. He has shorvn dramatic improvement in his patients where 
the cow’s milk has been eliminated and the substitute given. It did not work 
in our case, however. 


JIany investigators in seeking an explanation for sudden death in allergic 
infants have advanced different concepts. At one time, the cause for sudden, 
unexplainable death in an infant, whether of an allergic background or not, 
was attributed to an enlarged thymus. This has of recent years been disproved. 
Feer“ described this so-called concept of status th3Tnol3Tnphaticus or suffocation 
by a suddenly enlarged tlyonus gland. The English Status Lymphaticus In- 
vestigation Committee, after performing autopsies on 600 newborn infants who 
bad died suddenly, questions the existence of a thymic diathesis and considers 
these deaths the result of anaph 3 dactic shock. 


Davies' in 1940 reported the fatal outcome in three cases of infantile 
eczema, the children aged 4, 6, and 8 months, respectively. In his cases the 
follovnng picture was presented: The first definite change noted was restless- 
ness, then dyspnea, and then in some cases Cheyne-Stokes respirations. Vomit- 

a03°‘F ri'- ” ?n"f t'^«iperature became elevated 
103 I. or higher rectally). The infants became unconscious the lips blue 

the skin hvid. and the extremities cold-all evidence of shock. He attributed 
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the deaths in large measure to the psychologic trauma of separating the 
infants from their mothers. 

It is interesting to note that some observei-s like Epstein®’ “ believe in the 
tlieory of Sulzberger — namely, that Avhere local medication is used extensively 
for the eczematous lesions, phenol poisoning from coal tar in combination with 
an interference with cutaneous respiration and the instability of the autonomic 
nervous system would explain the symptoms as well as the other circumstances 
of acute death from allergy. (In passing, u'e wi.sh to state that no tar or any 
local medicine was used, because wc felt that the condition was too widespread 
and .systemic in origin to yield to local therapy.) 

Iluttinel and Rever’® compare the clinical picture in fatalities from allergy 
to the experimental condition in animals and believe that anaphylactic shock 
would explain the pallor, syncope, dy.spnea, and convulsions. 

'Waldbott" also confirms this opinion and points out that in all autopsies 
on iiatients who have died from allergy the lungs present, uniformly, congestion, 
extravasation of blood, and edematous fluid. Death is caused by the edema of 
the lungs and the ensuing asjihyxiation, and it is well known that edema is a 
definite characteristic of allergy and anaphylaxis. 

Leopold,'- jiediatric allergist at our hospital, states that soybean sensitivity, 
although uncommon, does occur. It may well be that there was some hyper- 
sensitivity transmitted to the baby via the placental circulation as the re.sult of 
the mother’s diet during her pregnancy. Soybean is found in many items such 
as bakeiy goods (broad, cakes, rolls, and crisp crackers), sauces (Heinz and Lea 
and Perrin's ‘Worcestershire sauce), salad dressings and mayonnaise, pork sau- 
sage and lunch meats, candies, Crisco, Sjiry, and other shortenings, and oleo- 
margai'ine and other butter substitutes. In addition, Leopold indicates that 
Amigen, itself, may he a protein otfender. Harris and his assoeiates'® have 
leported a ease of sensitivity to Amigen (nonfatal) with anaphylactic manifes- 
tations in an adult to whom it was given intravenously, following barbiturate 
jioisonimr. Leopold points out that Amigen is the product of pancreatic hy- 
drolysis of casein. Although it is theoretically composed of amino acids and 
[lolypept ides, only Go per cent of the nitrogen in Amigen is amino acid nitrogen, 
the rest being nitrouen of higher amino acid groupings. It is possible that 
Amigen may contain higher groupings such as proteoses of casein, which ma.v 
have caused the anaphylaxis in this case. Dr. Robert Tooke. the eminent 
allergist, has reported allergic reactions to proteoses of milk. 

SUM. MARY 

1. A fatal case of food allergy in an infant 6 days old is iirescntcd. 

2. Because of the death of a sibling duo to similar allergy, trouble was 
ex]iectcd. To prevent another death, the infant from the beginning was placed 
on nonallergenic milk only. In spite of this precaution, he reacted severely. 

3. As a last resort, amino acid food was given. This, however, only .served 
to hasten his death by causing further severe protein shock. 
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CONCLUSION 

The most likely inference is that this infant was sensitized to all forms of 
protein during its fetal life. We took no chances with protein foods which are 
possible offenders — namely, human and cow’s milk — but instead used hypo- 
allergenic milk such as goat's milk and the soya bean vai'iety, assuming that 
they would be safe. When these failed, simpler proteins such as those found 
in Amigen were tried, but to no avail. It is axiomatic that protein is e.ssential 
to life. Since it was impossible to .supply it in this case, even in the simplest 
forms available, without dire results, it is difficult to see what nourishment 
would have kept alive such an exti-emely allergic infant. 
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ERYTHROCYTE SEDIMENTATION RATE DETERMINATIONS 
IN POLIOm'ELITIS AND OTHER INFECTIONS OP THE 
CENTRUM. NERVOUS SYSTEM AND MENINGES 

Thomas L. Hartmam, M.D., axd Louis AVeinsteix, M.D., Ph.D. 

Boston, ]\Lass. 

INTRODUCTION 

T he %’ariability and nonspecificity of tlie erythrocyte sedimentation rate* are 
well known.’' - Previous reports®* have pointed out the variations in the 
erythroc^'te sedimentation rate in acute poliomj-elitis but have, at the same time, 
emphasized the value of this detemination as an aid in the diagnosis of the 
disease. Because of tlie problems in differential diagnosis which are frequently 
presented by abnormal findings in the spinal fluid, it was decided to evaluate 
tile sedimentation rate as a diagnostic procedure on all patients who presented 
clinical evidence of meningeal irritation or who had abnormal spinal fluid find- 
ings. The present report is concerned uith erythrocyte sedimentation rate 
determinations on sixty-five poliomyelitis patients during the acute and con- 
valescent phase of their disease and also acute phase sedimentation rate deter- 
piinations on fortj--six patients who had abnormal spinal fluids, some of which 
presented a problem in diagnosis. Twenty-six patients who had questionable 
clinical evidence of meningeal irritation or who were thought to have central 
neiwous system disease disproved by lumbar puncture and clinical course were 
used as controls. 


T.\bi.e I. Poliomyelitis Ervtiibocyte Sedimentation Bates* 


TYPE 

POLIOMYE- 

LITIS 

1 

1 NO. OASES 1 

ESR ELEVATED 
ON 

ADMISSION 

1 

ESR ELEVATED 
1 MEEK after 
APJUSS lON 

ESR ELEVATED 
2 ^VEEKS 
AFTER 
ADMISSION 

ESR NORMAL 
ON ADMIS- 
SION, THEN 
ROSE 

Bulbar 

11 

3 

5 

2 

3 of 8 

Paralytic 

28 

17 

4 

5 

0 of 11 

Nonparalytic 

26 

13 

3 

1 

0 of 13 

Total 

05 

33 

15 

8 

.3 of 32 


•Because practically all the erythrocyte sedimentation rates had returned to normal by 
the third determination, only throe determinations have boen listed in this tabic. 


MATERIALS AXD METHODS 

Erythrocyte sedimentation rates were performed on all individuals found 
to have abnormal spinal fluid who entered the HaTTies Memorial Hospital during 
the period from July 1, 1947. to April 30, 194S. Of these, sixty-five (twenty- 
one adults and forty-four children) had conditions diagnosed as poliomyelitis 
and forty-six (ciglitcon adults and twenty-eight children) bad abnonnal spinal 
fluid findings duo to otlier causes ( See Table II). 

From the Evans Memorial and Ha>’nos Memorial, Massachusetts Alemorial Hospitals, and 
the Department of Medicine, Boston University School of Medicine. 

•The terms ervthrocvto sedimentation rate, ESR. sodimentatlon rate, and fall In red 
blood cells are used ‘synonymously In this report. 

462 










HARTMAN AND WDINSTRIN ; F.SR IN INTRCTIONS OF NFRVOUS SYSTFM 463 


Table H. Erythrocyte Seduiektation Hate DETERiirNATioxs in Infections Other 

Than Poliomyelitis 


GENERAL TYPE ^ 




Suppurative 
meningi tides 

Meningococcus 

M. tuberculosis 

7 

3 

0 

1 

7 

2 

Hemophilus influenzae 

7 

6 4 


Staphylococcus 


1 

j 


Pneumococcus 

1 

1 

0 


Streptococcus viridans 

1 

0 

1 


Torula 

1 

1 

0 

Viral aud 

Mumps meningoccphaliti'- 

11 

8 

o 

o 

post-infectious 

encephalitides 

Post-measles encephalo- 
myelitis 

() 


4 

Post-varicella enceplialo 
mj-elitis 

1 

0 

1 


Post-rabies vaccine 
encephalomyelitis 

1 

1 

0 

Meningitis due 

“Serous meningitis’’ 

2 

0 

2 

to other causes 

Lead encephalitic 

2 

2 

0 


Cerebellar hemorrhage 

1 

1 

0 

Total 


46 

21 

25 


Twenty-six patients (seven adults and nineteen children) who were thought 
to have clinical evidence of meningeal irritation or central nervous system dis- 
ease hut who were found to have normal spinal fluid were used as controls. The 
final diagnosis and number of normal and abnormal sedimentation rates at the 
time of admission to the hospital are listed in Table III. Some of these patients 
may have had abortive poliomyelitis, but this diagnosis could not be establi.shed 
definitely. 


Table III. Unconfirmed Central Nervous System Disease Suspects With 

Meningeal Symptoms 


final diagnosis 


NO. patients 


admission 

erythrocyte sedimentation p.ate 


NO. NORMAL 


Upper respiratorj- infeetion 

Hysteria 

Myalgia 

“La grippe’’ synilrome 
Pneumonia 
Bacteremia 
Trichinosis 
Rheumatic fever 
No disease 


NO. ELEVATED 


Total 


4 

4 

4 

4 

3 

1 

1 

2 

3 

26 


14 


12 


A modification of the original ^Yestergren=‘ technique was used for the deter- 
mination of the erythrocyte sedimentation rate-, 3.0 ml. of freshlv drawn blood 
were mixed with 0.75 ml. of 3.S per cent sodium citrate solution and the mixture 
drawn up in a Westergren tube to a height of 200 mm. and placed upriaht in 
a Iciclcd stand. The fall in red blood cells was measured one hour after +he 
test was set up. The noi-mal range of red Wood cell .sedimentation with this 
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Weekly erytliroc.yte sedimentation rates ivere performed on all patients 
witli poliomyelitis. The detemiinations on patients with other types of central 
nervous system infections and on those patients suspected of having neurologic 
disease were performed usually only on admission since the purpose of the 
determination was to evaluate its early diagnostic significance, 

RESULTS 

Of sixty-five patients who had a clinical course and spinal fluid changes 
consistent with the diagnosis of poliomyelitis, thirty-three had elevated sedimen- 
tation rates at the time of admission to the hospital. Of these the elevations in 
three were aecoiuited for by pregnancy, in one by diabetes and in another by 
pansinusitis. Although manj’ had only slight elevations in their eiythroe.vte 
sedimentation rate (1 to 10 mm. above normal), others showed increases as high 
as 25, 28, and 55 mm. in uncomplicated cases. At the end of the first or second 
week most of the sedimentation rates had returned to normal levels (See Table I). 
There was no correlation between the type of jioliomyelitis, severity of the dis- 
ease, or degree of abnormality of the spinal fluid and the sedimentation rate. 
Only three patients had an elevated rate following a normal admission rate. 
These findings are in essential agreement with those previously reported for 
poliomyelitis,^ but are not in agreement with the small number of elevated sedi- 
mentation rates in the acute phase of poliomyelitis as reported by Fox and 
Evrard.^ 

Forty-six patients who had abnormalities of the spinal fluid due to diseases 
other than poliomyelitis are listed in Table II. Of twenty-two who had bacterial 
infections involving the meninges, the admission sedimentation rate was elevated 
in fifteen and normal in seven. Eleven of nineteen postinfeetious or nral 
encephalitides had nonnal rates while eight were elevated on entiy to the hos- 
pital. Two of five patients with an abnormal number of cells in the cerebro- 
spinal fluid due to miscellaneous causes had elevated sedimentation rates. 

In twenty-six patients who were i-eferred to the hospital with equivocal 
findings of meningeal iri’itation but who had no laboratory or clinical evidence 
of disease of the central nervous system, the ESR was normal in fourteen and 
elevated in twelve. 

DISCUSSION 

The variations and nonspecifieity of the erythrocyte sedimentation rate are 
well known. Although it is generally accepted that the erythrocyte sedimen- 
tation rate may be either elevated or within normal limits in the early stages 
of many of the infectious diseases, the value of this determination in cai'ly polio- 
myelitis has lieen stressed.^’ * Because of the problems of diagnosis which ab- 
normalities of the cerebrospinal fluid mar present and also because of the fre- 
quent urgency of making a prompt decision as to whether an instance of neu- 
rologic disease is viral or bacterial in origin, an attempt has been made to 
evaluate the erythrocyte sedimentation rate as a diagnostic aid in making such 
a diffei'cntiation. The results of the present study would seem to indicate that 
in acute poliomyelitis the ci'j'throcyte sedimentation rate initially may be 
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elevated, but that in general, the uncomplicated course of tlie disease is usually 
marked by a normal rate. This is in general agreement with previous reports.^- •' 
Frequently, however, a case of nonparalytic poliomyelitis with a large numlDcr 
of ccUs in the spinal fluid early in the disease may raise tlie possibility of an 
early bacterial meningitis. It was hoped, early in this study, that the eiythiocj te 
sedimentation rate might help in differentiating viral and bacterial infections, 
the results obtained indieate, however, that the ESR is an unreliable diagnostic 
criterion and that the final decision depends on other factors such as the clinical 
history, physical examination, the character of the spinal fluid, bacteriological 
findings, and course of the disease. One report emphasizes the value of the 
sedimentation rate as a substitute for a lumbar puncture in “polio suspects ’’ 
Of twenty-six suspected cases of poliomyelitis, fifty-seven per cent showed a 
normal ESR with normal cerebrospinal fluid; the possibility that some of these 
cases were abortive poliomyelitis could not be iTiled out. 

Frequently the problem arises of differentiating between poliomyelitis and 
other central nervous system infections in which the .spinal fluid pleocytosis is 
mainly mononuclear We have recently seen two patients who presented this 
very problem and in whom the final diagnosis was lead encephalitis and mumps 
meningoencephalitis respectiveh , in both the erythrocyte sedimentation rate 
was normal. Similarly, in one of two cases of proved tuberculous meningitis 
the ESR was within nonnal limits on admission to the hospital. 

Bacterial meningitis usually produces an elevation of the erythrocyte sedi- 
mentation rate, but the rate may be nonnal in the acute phase in some cases, 
increasing only later iir the disease Usually the differential diagnosis between 
bacterial and viral infection of the nerrous system is not too difficult, since the 
sugar determination and demonstratioir of bacteria in the spinal fluid substan- 
tiate the diagnosis Of the twenty-two patients with bacterial meningitis ob- 
served in this report, fifteen had elevated erythrocyte sedimentation rates on 
admission to the hospital 

The ESR determinations in viral and postinfectious encephalitides observed 
during tins study did not follow any predictable pattern and seemed to be some- 
what similar to those observed in patients with poliomyelitis (See Table II). 
Epidemic parotitis is usually accompanied by a normal erythrocyte sedimen- 
tation rate and in those eases in which meningoencephalitis developed, no 
abnormality in the rate of fall of the erythrocytes was noted The ESR in the 
encephalitides and meningitidcs due to other causes showed variable results 
(Table II) 


It has been stressed"- ‘ that the sedimentation rate is of value in differen- 
tiating betveen rheumatic fever and poliomyelitis. Since the cerebrospinal fluid 
exaniiiiation and sedimentation rate may be within normal limits in certain cases 
of rherrmaUc fever and poliomyelitis, it can easily be seen that one cannot rely 

modilrn? r'" ‘^’■"Snosis Probably the most reliable 

me hod of maknm a diagnosis of either of these diseases, uhen in doubt is to 
follow the coui-se of the disease and lelv on the clinical mnnlfnernf ’ 
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be seen that reliance on the sedimentation rate can be misleading in the differ- 
entiation of some cases of rheumatic fever and poliomyelitis.' 

The value of the erj-thrcej-te sedimentation rate as a diagnostic tool in 
disease of the nervous system is limited. The results of this study indicate that 
this detennination is of no value in determining the viral or bacterial etiologj' 
of neurologic infections in which there is spinal fluid pleocjdosis. A thorough 
cytologic, chemical, and bacteriologic examination of the cerebrospinal fluid is 
indicated in all cases of suspected infection of the nei’vous system. 

SUlIM.my AND CONCLUSIONS 

1. In uncomplicated poliomyelitis and other viral infections of the central 
nervous system the erythroejde sedimentation rate is elevated in about 50 per 
cent of the cases at the beginning of the disease. 

2. The erythrocyte sedimentation rate is unreliable in differentiating polio- 
myelitis from other infections of the central nervous system which simulate it. 

3. No correlation could be established between the clinical tj'pe of polio- 
myelitis, the severity of the disease or the degree of abnormality of the spinal 
fluid, and the elevation of the sedimentation rate. 

4. The differentiation of vii-al and bacterial neurologic infections cannot 
be made on the basis of the sedimentation rate value. 

5. The erythrocyte sedimentation rate should never be used as a substitute 
for a diagnostic lumbar puncture. 
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A PRELIMINARY REPORT ON RHEUMATIC FEVER IN VIROINIA 

Carolyn JIoore McCue, jM.D., and Louise Fry Galvin, M.D. 

Richaiond, Va. 

T T IS the purpose of this studj’- to investigate the detailed circumstances of 225 
1 cases of rheumatic fever seen in Virginia. Each of the patients has been 
followed at least three years or until death. AVe felt that the studj^ of the race, 
sex, family history, preceding illness, season and age at time of onset of each 
attack, sjTuptoms, physical signs, laboratory studies, and duration of each attack 
would lead to a clearer picture of the disease in this locality. The residual 
cardiac status of the patients, relationship of attacks to removal of tonsils and 
adenoids, average duration of the disease, and deaths have also been tabulated. 


INTRODUCTION 

The Virginia rheumatic fever program was initiated in May, 1940, admin- 
istered under the State Crippled Children’s Bureau, and operated on Federal 
funds. It was developed and has been maintained in accordance with the gen- 
eral policies outlined by the Children’s Bureau Advisory Committee. This 
program has now been in operation seven and one-half years. Because relatively 
little has been Imomi or written about the disease of rheumatic fever as seen 
in children in this state, we have, from the beginning, placed emphasis on care- 
ful and consistent history-taking and complete and repeated physical examina- 
tions. Vr’^hile it is realized that our period of observation is much too brief at 
this stage to point up anything in the way of prophylaxis, treatment, or ultimate 
prognosis, we do believe that a clearer picture of the disease, as it occurs in 
children in this southern state, is beginning to emerge. We, therefore, present 
our findings to date in this preliminarj’^ report. 

As of June 1, 1947, a total of 1,205 patients had been seen in the Richmond 
clinic. Two hundred and twenty-five of these had been definitely diagnosed as 
having rheumatic fever and had been followed for at least three years. By a 
careful study of this latter group we have attempted to determine the similarities 
and differences between the disease here and in other geographic locations 
which have been reported at length previously.^ 

It is well recognized that in such a protracted disease no final conclusions 
can be drawn in this relatively brief period of time. However, while the mini- 
mum period of knomi rheumatic fever duration was six months in two patients 
who died, only those living who were knoum to have had the disease for at least 
three years were included. The maximum duration was nineteen years and 
the average, 5.95 years. Host of the patients (87 per cent) were' seen’ liere 
while the disease was active, but 13 per cent were referred for ohseiwation while 
the disease was maetive. All patients were under 21 years of age, as those 
oxcGcdi n*^ this limit ^Yore referred elsewhere. 

ColUge of Virginia, ana me Virginia Stale 
llcaa licfore tlio RIcInnona Acnaemy of Medicine. .Tan. 13 , 1943. 
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It ivas felt that the period studied ivas adequate to fulfil one of our main 
purposes. This ivas, namel 3 ’, to assist the practitioners in this section of the 
countr.v in making an earlier diagnosis bj' a tabulation of the relative frequenc}’ 
of the cardinal earl.v simptoms as seen here. 'While it ivill be shovn that joint 
aches and pains in the extremities were among the most frequent earh' sj'mp- 
toms, man}' eases ■would lie missed if acutely swollen joints were required for 
diagnosis. AVe found this condition in onh' 43 per cent of our cases. It used 
to be said that acute rheumatic fever was rare in A^'irginia, and yet old rheii 
matic heart disease was commonly recognized. 

DIAGNOSIS 

What then are the criteria for diagnosis? Leo Taran,^ in his extensive 
studies with rheumatic children in Xew York, has written at length on the 
laborator}' and clinical criteria of rheumatic carditis in children. We have, 
since the beginning of this clinic, followed approximately the same method of 
study in an attempt to arrive at a correct diagnosis and later to evaluate ae- 
tivit.v. The complete study included a careful history, ph.vsieal examination 
with special attention to the heart, complete blood count, sickling preparation, 
urinalysis, stool e.xamination, sedimentation rate, electrocardiogram, and x-ray 
or fluoroscopic examination. On the basis of these findings the patient wa.s 
carefully considered. Only if at least one major manifestation, such as poly- 
artliritis, carditis, chorea, old history of rheumatic fever, or nodules, was present 
witli several of the minor ones, such as fever, rash, leg aclies, abdominal pain, 
epistaxis, leucocytosis, elevated sedimentation rate, and anemia, was the diag- 
nosis made 

In determining the duration of activity, Tarnn’s ten points were emphasized, 
lie weighs leucocytosis, anemia, sedimentation rate, pulse rate, fever, vital 
capacit}', weight gain, A-V conduction, auscultatory evidence, and finall.y clinical 
observation as to fatigability and emotional stability. Emotional instabilit.v 
continued in 25 per cent when all other laboratory studies were normal. 
We are impressed frequently, as he was, that "the so-called quiescent interval 
might bo considered as a form of mild rheumatic activity, presenting none of 
tlie classical and accepted criteria for rheumatie activit.v. . . The final decision 
as regards the presence or absence of active rheumatic disease rests upon clinical 
judgment. This, as in all other medical problems, is a product of continued and 
careful obseiwation and examination of large numbers of children with rheu- 
matic disease over the entire period of rheumatie activity and for years follow- 
ing the active episode ” 

Dirrr.RENTIAL DIAGNOSIS AND SELECTION OE CASES 

As might be expected in a clinic designed for the diagnosis and treatment 
of rheumatic fever, in only about 40 per cent of the patients was that diagnosis 
made. No patients were seen except when leferred by a physician as having 
suspected heart disease or rheumatic fever Fig 1 illustiatcs the distribution 
of cases. Of the 504 patients with rheumatic fever. 225 had had the disease 
at least three yeai’s or had died earlier, and this is the group on which the 
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detailed study of incidence and manifestations is based. The other 279 de- 
veloped the disease after January, 1944, and will he studied later after the 
coui’se of their illness has been followed for a longer period. 

In 253, who are listed as being deferred eases, it was the opinion of the 
examining physicians that suffieient positive criteria for diagnosis had not been 
olitained for making a final judgment. This group is constantly being changed 
to one of the other categories. Later work should place most of them in some 
definite class. 

ITOTA L CASE LOAD MAY 1940 - JANUARY 1947 = 1 ?05 
DIFFERENTIAL DIAGNOSIS! 


RHEUMATIC 
FEVER 504 


I DEFERRED DIAGNOSIS 


NON -CARDIAC 


POSSIBLE AND POTENTIAL HEART DISEASE ‘ 


CONGENITAL HEART DISEASE 


POSSIBLE HEART DISEASE 


33 OTHER DISEASES 


] 


14 POTENTIAL HEART DISEASE 
|l RHEUMATIC FEVER AND CONGENITAL HEART DISEASE 


* POSSIBLE HEART DISEASE PATIENTS WITH SYMPTOMS Ofl SIGNS REFERABLE TO THE HEART 
IN V/HOM A DIAGNOSIS OP CARDIAC DISEASE IS UNCERTAIN ’ 

POTENTIAL, HEART DISEASE PATIENTS V/tTHOUT HEART DISEASE, WHOM IT IS ADVISABLE 
FOLLOW BECAUSE OF THE PRESENCE OR HISTORY OF AN ETIOLOGICAL OR SUSPECTED F 
FACTOR V/HICH MIGHT CAUSE HEART DISEASE ETIOLOGICAL 

Fiff. 1. 

The noncardiae patients comprised about 10 per cent of , r i a 
l"c clm.c. The,, ,ve., 124 „I these child,,, i„ Lai Tl.i 

licart disease” is ,l,e ,e,.,„ nscLf, pT;” 

toms referable to the heart hut in whom ii v signs or sjunp- 

email,, ..Potentiei hem discnl" is Z '■'!>« « un- 

diseaso whom it is advisable to follow bccanso oLh”''™'* 'i>'eillatOi-j- 

e lologieal laclor which might catisc disease A 'I":'®.'"'® ” liistotj- of an 
-.ee imsaihle oa potential lieaH dlsei^S, “ 3 ^,'; rp.'"‘" 




470 


I'Hi: JOURNAL OP PKOIATRICS 


Tjie patients with congenital heart disease made up 7.2 per cent of the 
total. One case was felt to be rheumatic fever superimposed on congenital 
heart disease. 

Among the thirty-three other diagnoses, siekle cell anemia was the most 
frequent. This disease maj- so elosel.y simulate rheumatic fever that routine 
sickle cell preparations are made on eveiy new Negro patient admitted. Nephri- 
tis, rheumatoid arthritis, and tuberculosis were each seen in three or four eases. 
The remaining single cases are listed in Table I. > 


Table I. Other Diagnoses 



DIAGNOSIS 1 

NO. OF CASES 


.Sickle cell anemia 

13 


Nephritis 

4 


Rheumatoicl arthritis 

n 


Tuberculosis 

.'! 


Anc 3 ’clostomiasis 

1 


IIj-pertliTroidism 

1 


Periarteritis nodosa 

I 


Acquired .syphilis 

1 


Congenital sjqihilis 

I 


Lymphoblastoma 

1 


Hs’pothyroidism 

1 


Jlultiplo mj'eloma 

1 


Lcucemia 

I 


Infantile kidnoj- 

1 


INCIDENCE : RACE, SEX, FAJIILY HISTORY 

In the City of Rlclnnond the 1946 census gives a total population of 222,908, 
with 70 per cent white and 30 per cent Negro. The 37 per eent Negro patients 
in our group is, therefore, somewhat higher than tlie ])ercentage of Negroes in 
the general population. Paul and others,^ in their New Haven study, con- 
cluded that rlieumatic fever is less common in Negroes but more virulent when 
it does attack. It is recognized that many more white patients than Negroes are 
treated by private physicians without referral to the central clinic. Ash,' in 
Philadelphia, found S3 per eent white and 17 per cent Negro with about equal 
division of white and Negro admissions. 

The sexes were almost evenly divided, with 51.5 per cent females and 4S.5 
per cent males in our group. Coombs® found in his outpatient work in Bristol 
that almost two-thirds of his patients were females. Gibson" notes an incidence 
in girls of almost 2 to 1. Paul® observed that below the age of 13 girls arc more 
often affected, while in adults men are. In over 1,500 patients Cohn and Lingg® 
found, as we did, that the sexes were affected in almost equal numbers. Fig. 2 
illustrates our incidence figures. 

In taking the history, an attempt was made to elicit the family histoiy 
of (1) any heart disease, (2) rheumatic fever, (3) arthritis, or (4) allergj' in 
the siblings, jiarents, uncles, aunts, or grandparents. Of the 225 in our series, 
tifty-two were aware of some type of heart disease, the specific type often not 
known. In thirty-nine eases (17.3 per cent) there was rheumatic fever in the 
family. Arthritis was reported in nineteen families, and allergy- in eight othei’s. 
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III Gibson’s' series of 1,487 cases a rheumatic family history was obtained in 
16.3 per cent, which varies only one per cent from our series. Histories are ad- 
mittedl 3 ' far from reliable, as parents remember little of theii’ oun illnesses and 
often have no medical attention for them. Other authors have found a much 
higher incidence, such as Coombs,® who obtained a positive family histoiy in 
almost half of his cases, Wilson and Schweitzer’® also found about one-half of 
their families to have positive histories. In the New Haven study, 21 2 )er cent of 
Paul’s® group of 122 families were rheumatic. They conclude that a rheumatic 
patient with negative parents has a 10 per cent chance of having rheumatic 
offspring. If a rheumatic child of a rheumatic parent is chosen, his chances of 
having rheumatic children are about 25 per eent.^ 


INCIDENCE 




/ female \ 

/ WHITE \ 

A 51. sv. ^ i 

f 63 y. d 

Y MALE 7 ' 

NEGRo'''''''^^ 

\ 48 5 % / 

\ 37% 7 

SEX 

RACE 


235 



■txyjiu 


The Metropolitan Life Insurance Company’s gi-aph” based on Hedlev’s 
survey demonstrates the striking age susceptibility from 5 to 15 years Fi,r 
3 sliow-s, we had a few patients in whom the onset occurred before 5 years of a-e‘ 
There is a sharp upward turn then, with a peak at 6 rears Tho ° i 

a second peak at 15 yeam is not clear. It is time hat tve did s 
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of onset "(vas 7.S7 years, ivhicli was very close to that found by otliei's. Stroud' 
and "Wilson and Ids associates^® found it to be 7.3 years, while Paul'® finds it to 
I)p 7 years. Coombs" gives a higher average age — namely, 10.2 years. 


SEASONAL INCIDENCE 


1 SUMMER 

1 FALL 

1 WINTER 1 

1 SPRING 1 

1 (32) 

(45) 

■ (72) 

('>5) 



AGE OF ONSET 



SEASON 

The seasonal incidence was of special interest. Gibson,' in summarizing 
1,135 attacks, both primary and reeuiTcnt, found a higli point in April. This 
has l)ecn true for tlie countiy as a wliole. TJie peak in our 225 cases was in 
.Tamiary. Tlie initial attacks occurred in the winter in seventy-three eases. 
-Vutiunn and spring were about ecpially divided with fortj'-six and fortj'-eight 
cases I’esjieetivelj', with the lowest point in the simnner (thirty-seven cases). 
Actually, November. December, and January were our months of highest inci- 
dence, with April and July being next, as Table II illustrates. 

The season for second or later attacks was about the same. There were 
eiglil.v-five in the winter, fifty-four in the spring, fortj'-two in the fall, and 
thirty-five in the summer. Again January was by far the most prominent single 
month. 

All this is in keeping with the observation of Stroud and his associates' that 
the farther north you go. the later the high point. They say: “Coombs finds 
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the incidence maximal in England during the months of December and January ; 
Levine finds the maximum in Boston during Eebruai’.v; we find it maximal in 
Philadelphia during ilai’ch; and the observations of Swift and Wilson suggest 
it may be maximal in New York later in the spring. ’ 


Table II. Month op Onset 


MONTH 

1 pir.st attack 

1 LATER attacks 

.January 

3.0 

38 

Fehruarv 

17 

2S 

Jlarch 

n 

IS 

April 

IS 

21 

Mav 

9 

!.■) 

•Tune 

10 

13 

•July 

IS 

14 

.August 

9 

s 

Septemher 

13 


October 

14 

12 

November 

19 

15 

December 

21 

19 

Unknonn 

31 

20 


ILLNESS I'RECKDING INITIAL ATTACK 

In looking for a clue as to the true etiology of rlieumatic fever, much has 
been studied about the illness preceding the initial and subsequent episodes. In 
a few eases the preceding illne.ss of the patients in our series was seen by our 
hospital staff, but in most instances it was necessary to rely on tlie history or 
the notes of the referring physician. That rlieumatic fever often follows un- 
treated eases of streptococcic sore throat with high antistreptolysin titers was 
shown by recent army reports.” There are volumes of evidence pointing to the 
relatioiLship of rheumatic fever to the hemolytic streptococci, but reinfections by 
streptococci do not always reactivate the disease, even in ]iatients with rheu- 
matic heart disease.® The work summarized by KuttneD= on prophylactic sul- 
fonamides in patients with inactive ea.ses gives the striking agreement of seven 


Table III. Illness Pkeceding Initial Attack 


ILLNESS 

f5oro throat 
•Scarlet fever 
Tonsillectomy 
Other: 

Pneumonia 

Influenza 

Colds 

Measles 

G.C. vapmitis 

Chicken pox 

Burns 

Sinus infection 
Urinary infection 
Infectious hepatitis 
Pcrtu.s.sis 
Impel iRO 
Nephritis 
Diphtheria 


NO. CASES 
98 
9 


G 

2 

<• 

•> 

o 

0 

1 
1 
1 
1 
1 
1 
1 
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clinics as to their value in prophylaxis. She concluded that this proved the im- 
portance of Ctroup A beta hemolytic streptococci as a factor in the etiology. 
Jones and ilassell"’ believe it is the volume of the streptococcal infection which 
is important rather than the particular type, from their studies on imnume 
bodies and other phases of the disease. 

Table III shows that in a little less than half of our patients a history was 
obtained of a sore throat or streptococcal infection preceding the onset of rheu- 
matic fever. Nine eases of rheumatic fever were preceded bj' scarlet fever, six 
by pneumonia, and one each by a urinaiy or skin infection. Five occurred 
shortly after a tonsillectomy. Jlost of the other preceding illnesses were prob- 
ably coincidental, but they are listed in Table III. Jones and Mote^' found a 
cold or sore throat preceded the initial attack in 58 per cent of their series of 
cases, which agrees closely with our findings. 

The history of tonsillectomy and adenoidectoiny previous to the primary 
manifestations was found' in thirty of 141 of the carefully studied patients of 
Stroud and his associates,^ while ninety-two of the 141 developed symptoms be- 
fore tonsillectomy and adenoidectomy were done. 

Only 20 per cent of our patients had a tonsdleetomy and adenoidectomy 
before the onset of the first episode. Thirty-three per cent had the operation 
after the disease was considered quiescent. In 47 per cent it has not been done. 

KaiseF® and Slackie^® show larger groups of cases, all of which suggest that 
first attacks of iheumatic manifestations occur from 34 to 50 per cent less often 
in tonsilleetomized groups than in nontonsillectomized groups. 

SYJIPTOMS OF INITIAL ATTACK 

Every effort has been made to elicit a true and complete picture of the symp- 
toms of the first and later episodes by detailed history-taking. In the presence 
of any one ol the cardinal manifestations of polyarthritis, carditis, chorea, or 
nodules, tlic diagnosis is clear. But- the more elusive s.ymptoms are found fre- 
quently to predominate in our series and call attention to an illness in which 
the carditis appears later. Joint pains head the list, as shomi in Pig. 4, 157 of 
the 225 patients having joint pains in the initial attack. Fifty-nine patients 
experienced pain only, while 98 were acutely swollen. Sixty-eight showed no 
joint symptoms. One hundred and seven of our patients suffered aching of the 
extremities without joint involvement, Cohn and Lingg® recognized the i)roblem 
which faces any clinician who sees .suspected rheumatic fever: “As initial phe- 
nomenon for dating the onset of rheumatic fever the meaning of muscle and 
joint pains has often been called in question. How to be certain when the.v are 
significaTit is difficult." Tliey found tine pol.varthritis in 40.3 per cent, and 
muscle and joint pains in 9 per cent of their .scries. IMuscle pains are less im- 
pressive than joint aches, and the latter are considered significant only when 
additional evidence for a diagnosis is given. Wilson^® found groudng and joint 
pain in 2G per cent and pol.varthritis in 22 per cent of her ca.ses. 

Fever wa.= a dominant .s.rmiptoni occurring in 146 patients of our sezaes. It 
is likel.v that had the patients all been ob-seiwed more cai-efull.v it would have 
been seen even more frequentl.v than the hi.stoi-ies indicate. 
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The generalized symptoms of illness, such as malaise, fatigue, anorexia, 
pallor, irritability, and weight loss, were important in the parents’ minds, as 
Fig. 4 indicates. Obviously, these are not diagnostic of rheumatic fever, but 
frequently were reasons for seeking medical attention in the absence of striking 
joint sjnnptoms. The diagnosis was definite in sixty-eight of our patients in 
whom there was no joint involvement, with usuallj" the more vague symptoms 
leading to the discovery of a carditis. Severe abdominal pains were noted in 
eighty-eight. Several were sent to the hospital as having suspected appendicitis. 


SYMPTOMS, FIRST ATTACK [ 


15.7 


146 


146 


118 


111 


107 


89 


86 


JOINT INVOLVEMENT 
MALAISE 
FEVER 
FATIGUE 
SORE THROAT 
ACHING EXTREMITIES 
ANOREXIA 
PALLOR 
ABDOMINAL PAIN 

irritability 

EPISTAXIS 

weight loss 

CHOREA 
RASH 
NODULE 

Pw. 4- 

Table IV. SYstPTOMS During Initial Attack 


88 


63 


60 


56 


34 


symptoms 


Fever 

Malaise 

Pallor 

Anorexia 

Weight los.s 

Irritability 

Fatigue 

Abdominal pain 
Aching extremities 
■Toint involvement 
hash 
Episfaxi.s 
Sore throat 
Chorea 
■Nodules 


DURING FIRST 
MONTH ONLY 


o6 

31 

16 

25 
19 

7 

26 
31 
27 
64 

9 

24 

50 


LASTING BEYOND FIRST 
month OK STARTING 

^TEB first MONTH 

105 ' 

103 

77 

68 

36 

57 

102 

66 

96 

91 

10 

41 

67 

29 

4 
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A sore tiiroat was a definite symptom in 111 ijatients and M’as frequently 
recurrent. Epistaxis was a feature in sixty children. In 15.1 per cent, or 34 
cases, chorea was seen as an initial manifestation. Wilson^" found 23 per cent 
^^•ith chorea, and Cohn and Lingg” record only 9.9 per cent. 

A history of a rheumatic rash was elicited in nineteen of our patients. 
Nodules ■were seen in only five, or 2.2 per cent. 

Table IV represents an attempt to note any difference in symptoms between 
the first and later months of the initial attack. Almost all the sjmiptoms per- 
sisted beyond the fii’st month or became more evident in the second or later 
months. This is as might be expected with a disease of such a chronic nature. 


I SYMPTOMS —SECOND ATTACK 


MALAISE 
JOINT INVOLVEMENT 
FATIGUE 
FEVER 
PALLOR 
SORE THROAT 
ACHING EXTREMITIES 
ANOREXIA 
IRRITABILITY 
ABDOMINAL PAIN 
WEIGHT LOSS 
EPISTAXIS 
CHOREA 

RASH |_I4J 
NODULES Qa 
Fig. 3. 


81 


78 


78 


72 


68 


61 


61 


61 


50 


1 


36 


32 


23 


SYJIPT03IS OF SKCOND ATTACK 

The symptoms of the second attack did not differ profoundly from those or 
the fir.st (Fig. 5). ifalaise and fatigue feature most prominently, but joint 
involvement was noted in sevent.v-eight of the 136 children who had more than 
one episode. Since eighty-nine of our patients had only a single attack, the total 
incidence of each symptom in the second attack is decreased proportionately. 
However, the relative order of frequency of sore throat, aching extremities, 
anorexia, abdominal pain.s, ])allor, epistaxis, chorea, rash, and nodules is parallel. 

In "Wilson’s"'’ study of recurrences, which she noted in 85 per cent of 673 
patients, growing and joint pains were seen in 26 per cent and true polyarthritis 
in 15 per cent. We found some joint sjTuptoms in an even higher percentage, 
namely, 5S per cent. She noted chorea in 21 per cent and we, in 16 per cent. 
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LABORATORY TINDINGS 

The laboratory findings have received varying degrees o£ emphasis. Ever 
since Schilling suggested that acute infections or exacerbations are reflected in 
the hemogram -while latent infections are sometime^ expressed better -with the 
sedimentation reading, this latter has received special attention -with i-lieumatic 
fever. Fig. 6 shows the relative incidence of a sedimentation rate over 10 mm. 
an hour, white blood count over 10,000 and hemoglolnn lielow 70 per cent. The 
first column shows exactly 100 children in whom the sedimentation rate was over 
10 mm. Only eleven patients showed no rise. In 114 children the initial rate 
was not knpBTi. This test -ivas more helpful than the leucocyte count, which Avas 
knovTL to be elevated above 10,000 in only forty-one eases or 18 per cent. In 50 
.per cent it was not knoMm, and in 32 per cent it was under 10,000. AVilson’s-® 
figures suggest that the greatest degree of leucocytosis occurs with the acute 
carditis, while chorea, joint pains, etc., show a loiver range. 


LABORATORY TESTS 


FIRST ATTACK SECOND ATTACK 



Tl.e secondary anemia which was often present during rheumatic activity is 

manifestation of the diseLe 
Xc > Vo* Z *,r' Zr®' “ VMmts admitted to the 

hiohia .cZirz .:'z;n'iVis,'LZda;dr ".t 

henmedobh. tea, sevenMvc child. Ji,,d aZZ 
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The laboratoiy tests in second attacks of our series followed practically the 
same pattern -wdth less striking leucocjdosis and anemia. 

XUMBEK OF ATTACKS 

During a period averaging eight years following the onset of the disease, 
85 per cent of ^Vilson’s-® patients had one or more recurrences, whereas Cohn 
and Lingg" noted 75 per cent recurrences in their series of 3,129 cases. In both 
groujis the greatest number of recurrences was between the ages of 5 and 14, 
and it was felt tliat puberty was of greatest importance in cessation of. exacer- 
bations. 


NUMBER OF ATTACKS 



Fip. 7. 

In our period of study, 61 per cent had recurrences. Of the 225 children, 
39 per cent (eighty-nine) liad one attack. Almost as many (seventy-eight) had 
two attacks and thirty-eight had tliree attacks. As shomi in Pig. 7, there were 
seventeen patients who had more than three episodes. The patient who suffered 
seven attaclis was followed in the IMcdical College of Virginia Hospital during 
eaeli of these episodes. 


T.VBIE V. COMPAUISOK OF KECORRENCES IN’ TWO SERIES 


NO. .VTTACKS 

OUR SERIES 1 

1 

COHK &r LIN’GOO 
% 

1 

01 

75 

o 

.34 

51 

H 

17 

32 

4 

3 

20 

5 or more 

4.4 

12 
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The percentage of recurrences seen thus far in our series as compared witli 
the series of Cohn and Lingg is given in Table V. In our series the recurrences 
will probably rise as the period of follow-up lengthens. Thus far, the average 
duration of the disease is 5.95 yeai-s. 


DURATION OF ATTACKS 


FIRST ATTACK 


SECOND ATTACK 




MEAN DURATION OF ATTACK 
= 6+ MONTHS 


MEAN DURATION OF ATTACK 
= 8- MONTHS 


Fig. s. 


ATTAGK 


One of the most difficult quantities to measure in such a study is the dura 
ion of each episode of rheumatic fever. At each successive cHnic ^^sit in ad 
dition to a history and physical examination, the usual laboratorv anrl ml 
tests suggested by Taran and othem were repeated to attemnt fn ^ 
tively the continuation of activity. Taran^' estimates 25 per cLt ofti^lt''^^"' 
ha\ e continued activity which can be detected onlv bv clinical inrl<nn ! 
opm.„„ „I the clinician in chai-gc, the mean duration o£ the fim ^^00 " 

patients was just over six months. Fig 8 illustrates tli ^ 

group. In about 50 per cent the disease wasTnac hi in each 

per cent the disease was active for more than one year months. In 26 ^ 

For the second episode, the mean duration of , 

months. In about 50 per cent it lasted eight mlmlif^d 

than one year. ouins, and in 32 per cent, longer 

CARDIAC INVOLmsiENT 

if It were not for the cardiac involvement in . -he. . 

-enicred n, a eia„ with other acnic fchriic nin.ssennd '^f'S sir eo!;! 
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sequence. But knowing that carditis in some form was found in all but four of 
Wilson ’s'" 673 children and that AshV tabulation of a group of over 3.500 
cases showed it in 60 to 79 per cent, we are foi'ced to pay heed to suspicious 
preliminaiy .symptoms. Cardiac involvement is used most often to refer to 
murmurs which were considered significaiit, alniormal sounds, enlargement or 
unusual contour of the heart, or eleetrocai'diogram changes (Table VI). One or 
more of these abnormal factors was found in ISS or S3 jJcr cent of our jjatients 
during the fii’st or later attacks (Fig. 9). Of these 188 children, 132 showed 
changes during the original episode and fifty-si.v were added during later ones. 


CARDIAC INVOLVEMENT 


AT TIME OF ATTACK 


residual cardiac status 



ADDITIONAL NUMBER NOTED DURING 
SUBSEQUENT ATTACKS 
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111 thil’tj'-seveii cases, or IT per cent, there was no definite evidence of caK^tis. 
Jones and Bland=‘ found the incidence of lieart disease to be 86 per cent in a 
series of 518 patients followed for eight years. 

An evaluation of our 225 patients in repeated, examinations revealed that 
of the 188 who had shown carditis with the exacerbations, 109, or 48 per cent of 
the total, showed residual cardiac damage. Fifty per cent are listed to date as 
having possible and/or potential heart disease, based on the American Heart 
Association’s classification previously defined. 

The types of residual damage are further elaborated at the bottom of Fig. 
9. By far the greatest number are mitral lesions (eighty-five cases) with or 
without enlargement. IMitral and aortic insufficiency with enlargement com- 
prised thirteen cases. Mitral and aortic insufficiency without enlargement 
totaled six cases. Single aortic lesions without mitral involvement were found 
in four cases. 
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Three-fourths of them had mitral disease, and one-foiirth had both mitral 
and aortic involvement. 

In three cases death could not be attributed directly to rheumatic fever. 
Tetanus, bronchopneumonia, and an anesthetic used with tonsillectomy and 
adenoidectomy were believed to be the responsible factors. In thirteen cases the 
disease was demonstrably active, and it was complicated by cardiac failure in 50 
per cent. 

The average duration of life in these sixteen children after the onset of 
rheumatic fever was just over three years. 

It is interesting to note that in all but two cases there was a history of joint 
involvement. The other symptoms were not unlike those previously listed in 
order of frequency. 

SUMMARY 

1. Of a total of 1,205 patients referred by physicians to the Jledical College 
of Virginia Rheumatic Fever Clinic from April, 1940, to June, 1947, as having 
probable rheumatic fever or heart disease, 504 had the diagnosis of rheumatic 
fever confirmed, while 203 were being followed as possible and/oi’ potential heart 
disease, and 253 were still being listed as deferred. 

2. Two hundred and twent.v-five, or 44 per cent of the 504 patients, were 
the subjects of special study since they had been followed for at least three yearn 
or until death. 

3. The study of this group of 225 patients brought out the following facts : 

The average duration of tlie disease was 5.95 years os followed thus far. 

The sexes were aliout evenly dmded. 

Race incidence closely paralleled the percentage distribution in population. 

A family histoiy of rheumatic fever was obtained in 17.3 per cent. 

The average age of onset of initial manifestations ivas 7.97 years. 

January was the peak month for onset in both the initial and recurrent 
episodes. 

A history of preceding streptococcal infection was obtained in absut 50 per 
cent of the children. Only 20 per cent had had tonsillectomies prior to the onset 
of the disease. 

Joint jiains led tlie list in frequene.v of s.vmptoms occurring with initial and 
secondary attacks. Fever and malaise ran close seconds. 

Laboratory findings as to elevation of sedimentation rate, leucoeytosis, and 
anemia were somcwliat lielpful but far from conclusive. 

Sixty-one per cent had one or more recurrent episodes while under obser- 
vation. 

As nearly as could be estimated, the mean duration of the first attack was 
6.4 months, and that of the second was slightly under eight months. 

Cardiac involvement was demonstrable in S3 per cent of all patients during 
tlie active stages of the disease. Only 49 per cent showed demonstrable residual 
cardiac damage, but the rest are still under observation as having possible and/ 
or iiotential heart disease. 
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Seven and one-tenth per cent (sixteen patients) died during the period of 
observation. The average duration of life after onset of the disease in these 
children was 40.8 months. 
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Case Reports 


POLIO^lYELITIS IN A THREE-WEEK-OLD INFANT 

a. Horn, IM.D., Richmond, Ya., axd Clarexce ]\I. ^YEIDEXTHAL, M.U.. 

Clevelaxd, Ohio 

’^IIE I'arity of poliomyelitis in infants under 6 months of age prompts the 
1 reporting of this ease. A review of the English literature reveals the young- 
est patient with poliomyelitis on record to be in a 2-week-old infant in the 1907 
New York epidemic.^ klore recently Biermaim and Piszczek^ I'eported a case of 
poliomyelitis contracted on the eleventh day of life with fatal termination on 
the sixty-seventh day. The infant had been exposed for ten minutes to its 
mother, who siiowed clinical signs of poliomyelitis on the first post-partum day 
and died three daj’S thereafter. Hess and Levinson® I'eport the disease occurring 
in a 4-montli-old infant and diagnosed in the preparalytic stage. A 6-year-old 
sililing had been stricken u-itli a ease of fulminating poliomyelitis eight days 
prioi’ to the onset in the infant. Reeoveiy in the infant was without sequelae. 
Lubclieneo and associates, “ in a statistical study of the 120 cases occurring at 
the Children’s Hospital, Denver, during 1943, found the youngest child attacked 
to be 4 months of age. Five cases of iioliomyelitis in infants are found recorded 
in foreign literature.'- 

It is generally accepted that until about the sixth month of age infants 
possess a passive immiuiity to poliomyelitis similar to the immunity demon- 
strated to diphtheria. The foundation for this belief is the work of Aycock and 
Kramer- who showed that serum from the cord blood of ten out of twelve new- 
born infants possessed the same neutralization power to poliomyelitis virus as 
(lid the lilood serum of their mothei-s. 

The following report is of -a case of meningopolioenceplialitis in a 3-week-okl 
infant. 

CASE REPORT 

Clinical Findinr/s . — The patient, R. H., was born on Sejit. 21, 1947, delivery 
being uneventful. On October S (seventeenth day of life), he began to cry con- 
tinuously, developed a fever, and appeared to have difficulty in swallowing when 
fed. He became drowsy and uni'csponsive to all stimuli and on October 12 was 
admitted to the hospital where physical examination revealed a very lethargic 
child who responded only to light stimuli. Respirations were 65 per minute, 
with a pulse of 120 jier minute and a temiierature of 100.5° F. The body was 
completely flaccid ; the gag reflex was absent, and an effort was made to suck on 
the tongue blade. The chest and heart were normal. Petechiae which blanched 
on pres.sure were noted over both lower extremities. 

Lahoralorij Data . — The red blood cell count was 4.95 million cells per cubic 
millimeter of blood, and the white blood cell count was 12,550 cells per cubic 
millimeter of blood. The differential white blood cell count showed 57 per cent 
of the cells present to be polymorphonuclear neutrophiles witli 35 per cent 
lymphocytes and S per cent monocytes. A lumbar puncture was productive of 
clear spinal fluid under normal pressure. The spinal fluid gave a 3 plus Pandy 
reaction and was found to contain many i-ed blood cells and 15 white blood cells 
per cubic millimeter of spinal fluid. The carbon-dioxide combining power of the 
blood was 57 volumes per cent. The blood sugar was 102 mg. per cent; the non- 
protein nitrogen was 65 mg. per cent and the ci-eatinine 2.6 mg. per cent. 

From the Departments! of I^nboratorie*; and Podintrics, Jfount Sinai Hospital of Cleveland. 
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Course in ihe Hospital . — On admission tlie child was given penicillin and 
caft'cL sodium benzoate and placed in an oxygen tent Eespirations soon 
Sme Chevne-Stokes in cliaracter. Tlie baby went rapidly downhi 1 and died 
twentj'-foiir hours after admission, four and one-half days after the onset o 

^^™PosfLrfc))i An autopsy was perfoinied one and one-lialf hours 

after death. Unfortunately, permission was not obtained for removal of the 
entire spinal cord. The body was that of a well-developed and uell-nounshed 
white male infant weighing 3,630 Gni. and measuring 68 cm. cromi-heel length. 
The lips and nail beds were cyanotic, but otherwise there vas nothing ot note 
on the external surface. 



Fig 1 — Section from the cerebral cortex showing inflltration of the meninges b^ hinphocNtes 

and mononuclear cells. 


Examination of the hodj cavities reiealed the mesenteric l.Muph nodes to lie 
moderately enlarged and the thymus pale and slightly edematous. Examination 
of the organs was essentially negative except for a partial pulmonaiy atelectasis. 

There Mas slight prominence of the parietal bosses; the fontaneUes M'ere 
neither tense nor depressed. The brain weighed 560 grams (average normal 
M’eight, 380 grams) The meninges M-erc smooth and "glistening. There was 
moderate cerebral edema present -with .slight flattening of the "yri The sub- 
arachnoid vessels weie injected to a moderate degree. On seetioiiiim the brain 
the tissue appeared paler than usual ivith little differentiation of grev and udiite 
matter tsdema uas evidenced by compression of the ventricles ‘ The small 

“ shoMeVno‘th]ng 

Mioroscopic sections from tlie eerohrum .shoued the lentomeniiKTc^ 

.....1 l,v l,-,„pl.oc,-,c,. pins,,,., cell" S 
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Fig. 2 . — Section from the tlialamus sbowinsr perivascular cuffing by lymphocytes and toci of 
inflammatori- cells throughout the brain tissue. 



•! 'Section from the upper cervical spinal cord shouing foci of lymphocytes similar to 

Oiose seen In Fig. b. 
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occasional poljnnorphonuclear neutropMles. The siibarachnoid ™ 

JSrSed as were the cerebral vessels. There was dilatation of the 
Robin spaces with perivascular cuffing bj^ Ijmphocytes (Pig. 1). Small foci ^ 
IjTnphocytes were scattered throughout the cerebrum, thalamus, and ceiebellu 
(Fig 2) Similar changes were found m the upper cervical spinal coid. De- 
generation of the ganglion cells of the anterior horns was seen but without evi- 
dent neuronophagia (Fig. 3). 

Microscopic examination of lymph nodes removed from the mesentery 
showed the usual reactive phenomena of edema, vascular (mgorgement, and 
dilatation of sinuses with mobilization of mononuclear cells (rig. 4). 

Microscopic examination of all other tissues revealed nothing of significance 
except for cloudy swelling and fatty change of parenchimatous organs. 




riff. I. — Section from a mesenteric lymph node showing marked dilatation of sinuse.s with 
moderate numbers of inflUratingr monocytes present. 

Discusnion . — It was interesting to trace the probable source of infection in 
this case. Both the patient and his 4-3'ear-old brother were exposed to a 13- 
month-old neighbor on Sept. 26, 1947. The neighbor became ill on September 
29 and was liospitalized on October 1 at Lakewood Hospital where a diannosis of 
lioliomyelitis was made. lie was transferred on October 6 to The Cleveland 
City Hospital where he died on October 14 after having. spent the previous 
twenty-four houi-s in a respirator. Death was due to meningopolioencephalitis. 

The patient’s brother became ill on October 3 and on October 5 was dia" 
nosed as having poliomyelitis by liis pliysician who sent him to Tlie Cleveinmi 
City Hospital wlicrc tlie diagno.sis was confirmed. He suffered permanent 
residua of the disease with extensive involvement of the muscles of the trimk 
and lower cxtrenntie.s nece.ssitaling the use of brac&s and crutches for locomotion 
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It is impossible to state ivliether the source of tJie disease in the patient was 
his brother or his neighbor, but probalily tiie neighbor served as the connnoii 
source of infection. A 2-year-old si.ster exposed to both brothers but not to the 
neighbor did not develop the disease. 

Lubchenco'’ in the study of poliomyelitis at Children's Hosiiital, Denver, 
found multiple infections in nine families, with four eases in one family and 
three cases in another. It was noted that the first case occurring in each family 
was the most severe. Gebhardt and McKay" found forty-five eases occurring in 
twenty families, Arith thirtj--tAA’o of the eases having a simultaneous onset or 
onset Avithin five days after the other sibling developed poliomyelitis. These 
authors feel that in most imstances multiple eases haA'c their origin in a common 
source of infection. 

SUMMARY 

A fatal ease of meningopolioencephalitis is I’eported in a 3-Aveek-old infant 
Avhose older sibling likcAvise contracted the disease, both eases possibly having a 
common source of infection in' a fatal ease occurring in a neighbor. Pour cases 
of poliomyelitis in infants under 6 months of age reported in the English 
literature are rcA’ieAA'ed. 
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HK]\[0RR1JAGIG SKIN jMANlKESTATIONS ACCOJirANYlNG 
HEJIOPHILUS INFLUENZAE MENINGITIS 

Robert Orr 'Warthen', M.U. 

Washinoton, D. 0. 

H emorrhagic skin manifestations oeeui-ring during the course of Ilemo- 
pliilns influenzae meningitis are exti’emely rare. An extensive survey ot 
the literature disclosed that only two such cases" have been previously reported; 
hence it was deemed of interest to report the following case. 


CASE REPORT 


R. C., a 6-year-old Negro bo.y, was admitted to the Children’s Hospital Nov. 
28, 1947, because of drowsiness, headache, and a ra.sh on his abdomen. He had 
apparently been well until two days prior to admission when he developed a 
persistent frontal headache and vomited once. His motlier ascribed this to con- 
stipation and admini.stcred a laxative and aspiidn. The headache persisted, and 
during the morning of the day prior to admission he vomited two times, follow- 
ing which anotlier laxative was given with poor z’eturns. In the afternoon the 
mother noted that he cried out when touched or moved. Liniment was applied 
without relief. He refused all food that day and in the evening was unable to 
turn his head or bend his neck. Fever and mild delirium were noted at that 
time. He slept poorly during the night and on the morning of admission de- 
veloped a “rash” on his abdomen and diplopia and became quite drowjsy. There 
was no known exposure to contagion. 

The past and family histories were irrelevant. 

On admission to the hospital the temperature was 100.8° F., pulse 108, and 
respirations 25. The pupils reacted sluggishly to light, and no subconjunctival 
hemorrhages were noted. The fundi, ears, nose, and throat were clear, and the 
mucous membranes presented no hemorrhages. The lungs were clear to per- 
cussion and auscultation, and the heart revealed a sinus tachycardia with a 
rate of 108, Pj greater than Ao, no enlargement and no murmurs. A few small, 
discrete, cervical and inguinal Ijmiph nodes were palpable. The abdomen anci 
genitalia were normal. A petechial rash was present over the abdomen, thorax, 
and upper extremities, no liemorrliages being noted on the palms, soles, lower 
c.xtrcmitics, or face. There was a marked stiffne.ss of the neck, and the Kernig 
and Brudzinski tests were stiongly positive. All deep tendon reflexes -were 
hyperactive. 


Spinal fluid obtained on admission was cloudy and was reported as follows : 
protein 600 mg. per 100 c.c., sugar 5 mg., and leucocytes 6,800, with pohnnorpho- 
nuclcars 95 per cent. A rare gram-negative bacillus was found on direct .smear, 
and from a culture, gram-negative pleomoiphie bacilli morphologically and cul- 
turally resembling //. influenzae were obtained. Smear and culture of material 
aspirated from one of the petechiac showed gram-negative bacilli morphologicallv 
rescmbling JI. influenzae. The blood culture grew //. influenzae. Followhm this 
report o0,0no units of streptomycin were instilled intrathccally and 1^5 ntg of 
preeipitable nitrogen anti-influenza Type B rabbit serum (with one gram of 
sulfadiazine) were given mtravenou.sly in 500 c.c. of 5 per cent glucose and 
Hartmans solution. .Sodium sulfadiazine, one gram, waf gNen oral?? e“v 
toiir hours with equal doses of sodium bicarbonate, and 200,000 units ofstiento- 
mxeiii were injected intraniu.scularly every three lioui-s. ^ 

The admission blood count was as follows: 9 Gin. ner cent hemoo-lnhin 9 q 
n^i red blood cells, and 9.000 leucocytes, with So pei^ent nlt5op£ ' 

innv..?'.mrScV,o.,t‘-'o"'M;i\r^ *'»" Depart, nont of Pcdi.atric-S GcorRe W'ashineton 
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On the second hospital day 50,000 units of streptomj-cin u’ere again instilled 
intrathecallj’", and the spinal fluid at that time contained protein 300 mg., sugar 
45 mg. and 3,900 leucocytes, of u-liich 90 per cent ivere poliTnorphonuclears. 
The sulfadiazine blood level was 13 mg. The intramuscular streptomycin was 
reduced to 150,000 units everj^ three hours and the oral sulfadiazine increased 
to 1.5 Gm. evei 7 ' four hours. The patient appeared much improved clinically 
and answered questions readily. The petecliiae on the anterior trunk had re- 
gressed, but a new crop had appeared on the back. A culture of the moderatelj' 
injected pharyn.x revealed nonhemelj-tic Staphylococcus alhus and Neisseria 
catarrliaUs. 

Again on the third hospital day additional petecliiae were noted on the chest 
and arms. On this same daj' a profuse nosebleed occurred, lasting for one and 
one-half hours and stopping spontaneously. A blood count at that time showed 
40,000 thrombocytes, 7.5 Gm. hemoglobin, 3.0 million eiythroeytes, and 5,250 
leucocytes, with 46 per cent neutrophiles. The blood sulfadiazine level was 7 
mg. ; however, due to the low white blood cell count it was deemed inadvisable 
to increase the oral dose of sulfadiazine. Five hundred eubie centimeters of 
whole blood were given intravenously at that time. 

Subsequent spinal taps performed on the fourth, sixth, eighth, and tliir- 
teenth hospital da.ys revealed cell counts of 193, 120, 5S, and 10, respectivelj', 
witli a predominance of Ijunphocytes on the first three specimens. Fifty thou- 
sand units of streptomycin were instilled intrathecally at the time of each punc- 
ture. Culture of the spinal fluid obtained on the fifth and sixth hospital days 
revealed H. influenzae; no growth was obtained on the eighth and thirteenth 
hospital days. 

The sulfadiazine blood level ivas maintained between 4 and 10.7 mg. from 
the third to the fourteenth hospital days, and no attempt to increase this dose 
was made because the ivliite blood cell count varied from 3,400 to 6,500. 

Another transfusion of 350 c.e. of -whole blood ivas administered on the 
sixth hospital daj' after a moderately severe nosebleed occurred. At that time 
the hemoglobin was 7.5 Gm., and the red blood cell count was 2.4 million. An- 
other transfusion was given on the eighth hospital day when the thrombocyte 
count was 98,000. After several days the red cell count and hemoglobin gradu- 
ally returned to nonnal as did the thrombocjd e count, and they remained so till 
tlie time of discharge. Spinal fluid examinations on the eighteenth and twenty- 
first hospital da 3 's revealed 20 and 10 cells, respectivelj’-, with normal sugar and 
protein content and negative smears and cultures. 

Sulfadiazine was discontinued on the fourteenth hospital daj^ and strepto- 
mj’cin stopped on the fifteenth hospital day. 

During the fii’st seven hospital daj^s the temperature ranged from 99.2° to 
100.8° F. (rectal), the pulse from 90 to 150, and the respirations from 20 to 30. 
From the seventh to the twentj"-third hospital daj's the temperature ranged from 
98° to 100° F. (rectal), the pulse from 80 to 100, and the respirations from 
10 to 20. 

Additional medication consisted of vitamins K and C and liver extract 
parenterallj*. 

On the fourth, hospital daj* a lierpetic lesion developed at the right angle 
of the mouth, clearing readilj- bj- the eightli daj- -(rith sjuiiptomatic therapj'. 

Additional laboratoiy findings revealed essentiall.v negative urinal 5 ’ses, a 
negative old tuberculin, a positive Schick, no sickling of the red blood cells in a 
twenty-four-hour smear, prothrombin time 93 per cent of normal, bleeding time 
1 minute, 30 seconds, and coagulation time 3 minutes, 10 seconds. On the sixth 
hospital da.v the patient’s serum failed to cause capsular swelling of tlm infec- 
tious organism. 
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The physical and neurological examinations were negative, as were the blood 
and spinal fluid on the twenty-third hospital day when the child was discharged. 

Two months after discharge a complete physical examination revealed no 
abnormalities. 

DISCUSSION 

This ease of meningitis due to II. influenzae represents the first to lie re- 
ported in which these organisms were isolated from a petechia and the third 
reported ease of II. inflxienzac meningitis accompanied by hemorrhagic skin 
manifestations. There are also two more such cases of liemorrliagic skin phe- 
nomena associated with this tj^ie of meningitis in the files of the Children’s 
Hospital (petechial smears were not obtained in either of those cases). 

Although petechiae occurring during the course of II. influenzae meningitis 
are extremely rare, they do occur and might be expected to be even more fre- 
quent, inasmuch as a bacteremia and septicemia generally accompany this form 
of meningitis. The literature contains several reports of Waterhouse-Friderich- 
sen .syndrome^’ ^ due to II. influenzae bacteremia and septicemia. The picture 
of bacteremia, septicemia, hemorrhagic manifestations, meningitis, and Water- 
house-Friderichsen sjmdrome due to II. influenzae is not unlike that due to 
meningococci, the over-all picture in both being merely the result of a fulminat- 
ing bacteremia. 

The case just reported is also of additional interest inasmuch as no residual 
neurological findings were noted despite the coexistence of a bacteremia, septi- 
cemia, and meningitis. 

The repeated bleeding tendencies may be explained on the bajsis of capil- 
lary thromboses' and hemorrhages due to the lodgment of II. inflenzae and pos- 
sibly to the thrombocytopenia. 


SUJIMARY 

1. An extensive review of the literature and of the files of Children’s Hos- 

pital disclosed five cases of hemorrhagic skin manifestations associated ndth 
meningitis due to II. influenzae. • 

2, ^In the ^case repoited, II. influenzae was isolated from an aspirated 
petechia. Aspirations were not performed in the other four cases. 
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COJIPLETE ATEIOVENTRICULAE BLOCK ASSOCIATED WITH 
PATENT INTEEYENTEICULAR SEPTTOI 


]\L\jor Prakkux C. jMassey 
jMedical Corps, Army of the Exited States 

C O^IPLETE heart block coexisting with congenital heart disease is rare. The 
lesion is uncommon, even in cases of iiiterventrienlar septal defects, ivith 
which it is associated most frequently, according to the majoriW of authors. 
Since ^'oti Stark, in 1903, first called attention to congenital comiilete atrio- 
ventricular lilock, some eight}- to ninety eases have been reported in the litera- 
ture. Wenner,“ in 1944, classified eighty-five cases as being authentic instances 
of congenital complete heart block, while Crawford,^ summarizmg the literature 
on tlie subject in 1947, recognized only about sixty. Crawford analyzed all 
eases of complete heart block in younger age groups and cited White’s series of 
10.000 cases at the Massachusetts General Hospital, in which the incidence of 
this lesion was 0.79 per cent. Again, seventy-two eases of complete atrioven- 
tricular block reported by Grayhiel and White® included only four cases of 
congenital heart disease and two cases of possible congenital heart disease. 

Criteria for diagnosis of complete heart block in congenital heart disease 
consist of: 

1. Symptoms or signs of congenital heart disease, 

2. Bradycardia, 

3. Electrocardiographic evidence of A-V block, 

4. Negative history for infectious disease capable of 2 n’oducing comiilete 
heart block. 

Atrioventricular block rarely ifiay iiroduce symptoms of jialpitation or a 
disagreeable sensation in the chest or iirecordium in the adult. Usually, no 
s}-mptoms at all occur in the presence of uncomplicated complete heart block; 
especially is this so in tlie infant. 

c.vse report 

An infant girl was examined at tlie age of 5 weelvs because of tlie presence 
of a very loud cardiac murmur. It was systolic in time, maximal between the 
third and fourth left interspaces, blowing in character, moderate in pitch, of 
grade 6 intensity, and transmitted slightly toward tlie left. A thrill was palpable. 
The pulse was full, irregular, and with a maximal rate of 62 per minute. 
Ante-partum examination of the mother had revealed the slow fetal heart 
rate. Post-partum examination of the infant revealed no other developmental 
abnormalities. The patient was the second child (the sibling being age 3) and 
was delivered uneventfully by the normal route. The mother was Eh negative, 
the father, Eh positive. 

At birth, the ehild weighed 7 pounds, 14 ounces, but was difficult to resus- 
citate, At 5 weeks she had gained up to S pounds, 2 ounces, and at S weeks, 
to 9 iiounds, 9 ounces, with an ovci’-all height of 23 inches. She slept fitfully 
and during the day was extremely restless and irritable. No cyanosis was 
present. Feeding became an early problem. At 17 weeks the mother first noted 
inicnnittent slight c.vanosis, especially when the child was a.sleep. No other 
changes occurred throughout this time. 

From the Moillcal Service, Madipan Gencnil Hospital, Tacoma, Col. if. G. Keeler, 

M. C., Commanding: l,.t. Col. J. P. Sullivan, M. C,, Actin" Chief of IMedIcal Service; Major 
Massey, Chief of Cardiovascular Section. 



Fig. 1. — A, B.ot.ii\genogiam ot 5-vveok-o\d mfaiit showwg ovo\d~shapeA cardiac silhouette, 
electrocardiographic tracings illustrate complete atrioventricular block (see Fip. 2). B, 
Roentgenogram of same infant at the age of 5 months. Note especiall> increase m cardiac size 
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The heart rate on physical examination varied from time to time as follows: 


May 26, 1947 
June IS, 1947 
Jiilj^ 16, 1947 
Aug. 7, 1947 
Aug. 22, 1947 
Sept. 17, 1947 


50 per liiin. 
60 per min. 
42 per min. 
62 per min. 
60 per min. 
54 per min. 


On x-ray examination, at the age of 5 weeks, the cardiac silhouette was 
seen to be obliquely ovoid, but did not present a patliognomonie configuration. 
Bj- the end of five months, the heart shadow almost completely obliterated the 
left hemithorax with prominence especially of the left ventricle. (See Fig. 1.) 
Fluoroscopic examination confirmed the impression of generalized cardiac en- 
largement with emphasis on left ventricular enlargement. 

Electrocardiographic tracings wei-e obtained at the ages of 5 weeks (Fig. 2), 
5 months, and 7 months, all showing complete atrioventricular block. 

On the basis of the clinical evidence, it is felt that the diagnosis is made 
correctly of a complete atrioventricular block associated with patent inter- 
ventricular septum. 

SmiTitARY 

A brief review of the literature on complete heart block coexisting with 
congenital heart disease is presented. 

One case of complete atrioventricular block associated with patent inter- 
ventricular septum diagnosed by clinical methods is presented, in view of the 
rarity of this lesion. 

I would like to thank Dr. H. P. Thomas, Chester County Hospital, West Chester, Pa., 
for his kindness in referring this case. 


Photographs courtesy of Alden Thoroughgood, M/Sgt., and the IMadigan General 
Hospital Clinical Photographic Laboratory. 
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MANDIBULAR FRACTURES IN CHILDREN 

George W. Matthews, M.S., D.D.S., axd Thomas V. Magruder, Jr., M.D. 

Birmingham, Ala. 

G enerally speaking, fractures of the mpdible in children present con- 
siderably more of a problem than they do in adults. The length and shape 
of the erowiis of the deciduous molars make intermaxillary iviring somewhat 
impractical, plus the fact that var.ying stages of root absorption are usually 
taking place. The 6-year molars and permanent incisors, when present, usually 
have incomplete root formation and are not favorable for either ^ traction or 
anchorage. In very young children, anj’' method which would require the jaws 
to be firmly fixed together would not lie desirable for obvious reasons. 

The literature gives us very little help in the handling of these cases. A 
very recent and complete 1,500 page work on oral surgerj^^ carries exactly seven 
‘lines on mandibular fractures in children. An excellent book on traumatic 
surgery of the jaws,= which devotes ninety-seven pages to the discussion of frac- 
tures of the mandible, fails to mention this problem as specifically applied to 
children. A verj^ comprehensive sjuiopsis of traumatic injuries of the face and 
jaws® also makes no mention of the problem. Peterson^ reports treatment of 
a fractured mandible on a 5-year-old boy by means of an arch bar and inter- 
maxillary tie wires. 

Skeletal fixation, which has proved to be of great value in certain types of 
cases, is definitely contraindicated due to the danger of inserting pins in the 
tooth bqds of the permanent teeth, which are very close to the inferior border 
of the mandible. In uncomplicated cases without much displacement of the 
fragments, a head cap with an elastic bandage under the chin will sometimes 
provide enough stability and fixation. In place of the plaster head cap, which 
is very heavy and uncomfortable on children, the canvas aviator-type of helmet, 
which we have all seen small boys wearing, is very effective. The wide ace 
elastic bandage can be fastened to each ear tab with a safety pin and tightened 
up from time to time by the child’s mother. Fortunately union takes place 
very rapidly in cases unthout infection. 

In cases where there is wide separation of the fragments and considerable 
traction is going to be required to reduce the fracture, plus very firm fixation 
to keep the fragments in apposition, open reduction and direct bone udring 
appears to be the most logical treatment. Such a case is presented herewith. ^ 


case report 

llisionj.—Oii April 19, 1948, a 6-year-old white boy living on a farm in 
l^lissiRsippi was riding with his father on a tractor pulling a disc plow He fell 
from the tractor, and the plow passed over him. He sustained a severe 18-inch 
laceratiop along the inner surface of hi.s left leg and thigh, a 2-ineh laceration 
along the lower border of the right side of the mandible exposing the bone a 
fracture of the head of the left tibia, and a fracture of tlm right side of the 

f-TT ^ r and the second deciduous molar. 

Im s Aul Ircniuioil.— He was taken to a nearby hospital, where he was 
given tetanus an itoxin and the wounds cleaned and dosed. A i-ubber dam 
dram was left m the wound of the jaw. 

Ills gcncval cond.lim was only fair. lie had slept Verl- littrc'tho 
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previous night (even though he had been given sedation) and was exliausted 
from the long ti’ip in the car. There was no em’denee of any brain injury. The 
mandible was markedlj' displaced forward and to the left giving the clinical 
appearance of a dislocation. He could not close his mouth and had been drool- 
ing saliva to such an extent that he was quite dehydrated. His father stated 
that he had been unable to take any fluids by mouth since the injury. The 
temperature was 101.2° F., the pulse rate 130. > 



Kitr. 1. — Fracturo of riglit side of muncHblc of 6-year-olcl boy wiih u*ide separation of 
fragments. Note radiolucency of the V at the front of the posterior fragment and the cor- 
responding radiolucency In the anterior fragment which indicate the inner cortex is on one 
fragment and the outer on the other. The permanent molar in the posterior fragment should 
be up against the deciduous molar in tlie anterior fragment. The developing cuspid and bicus- 
pid*! ran DC in tlja anterior fragment and the developing 12-year-old molar in the po.sterior 

fragment. 


liocntucnograpliic Examination . — The roeutgenogram of the right side of 
the mandilde (Fig. 1) revealed a coiiiplcte fracture just anterior to the fimt 
permanent molar, which had not yet eruiited. There was such a wide .separa- 
tion of the fragments, due to the left and forward displacement of the anterior 
one, that the condition might have been misinterpreted as the lo.ss of a tooth 
together with some hone substance. Fpon clo.ser examination, however, tlie two 
deciduous molars were seen to be jirc.sent in the anterior fragment and the first 
permanent molar and developing crown of the .second permanent molar in the 
I)osterior fragment. The third molar is. of course, not jirc.scnt at tlii.s age. 

The radiolucency of the V on the anterior border of the posterior fragment 
and tliat of the corresiionding V on. the anterioi- fragment indicated that the 
inner cortex was present on one and the outer on the other. 

The roentgenogram of the left .side of the mandible revealed no evidence 
of fracture. 
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Laboniiorij Examination. — E.B.C., 3,150,000; W.B.O., 11,000; differential, 
77 poljTiiorplionuclears, 18 IjTnphocytes, 5 large inonocj'tes; hemoglobin, 57. 
Urine: negative. 

Treatment . — The patient was given tetanus and gas gangrene antitoxin on 
admission and also 500 c.c. of 5 per cent glucose in normal saline, intravenously. 
Penicillin, 50,000 units every three hours, was started. He was given %oo gi’- 
of atropine at 3 p.ji. and taken to the operating room at 4 p.m. for open redue- 
tion of his fractured mandible. 






1 . 2.— Postoperatu e roentgenogram showing perfect rpcluctmn ana 

horizontal loop goes through a hole in thi lower bo?der of 
nnUlP* 'i?”.” through a hole in the center of the V in the posterror^fi n<fij„.n''f 
afan *1°’? J" the center of the V in the anterior fragment The two corres- 

been twisted together under the louer border. The developing- ’teeth'^hVT.o ^non this loop hate 
The vert cal loop gives the appearance of being in the seS’ bicusn 1 avoided 

hy angulation as the hole is beneath it. i-econu bicuspid follicle, but this is caused 

Imi-ci?/'"’/' ?■ /‘“''^tliesia an incision was made beneath tlie lower 
bolder of the mandilile winch incorporated the original wound The ends of 
ihe bone fragments vere exposed and easily auDroximatcd ofto,. 
the interposed soft tissue. Using the smallest drill available and drill 'n 
to avoid heat, a hole was placed in the middle of the V on t 

rnent and one in the corresponding spot in the anterior frnomo frag- 

tbo fracture was reduced these liofes coindded Is was thoSt^^ 
t ie roentgenogram, the hole in the posterior fiamiient had to iVii 
the outer cortex and that in the anterior framirent thrmiP-li +h° t^ii’ough only 
A piece of tantahim wire. 0.020 of an inch in dhinctm- t-n j 
two boles and tightened under the lower border S tlm these 

then drilled in the lower border of oacl fr..™ I" A hole wa 
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the fracture. There was no evidence of bleeding into the mouth. The sub- 
cutaneous tissues were closed vith 00 catgut and the skin ivith black sillc. The 
immediate postoperative condition of the patient was good. He ivas given 500 
c.c. of 5 per cent glucose in normal saline during the operation. A cast was 
applied to the left leg and a window made in the east so that the soft tissue 
wound could be dressed. 

Course . — The postoperative course ivas surprisingly smooth and uneventful. 
He was given % gr. codeine by hypodeimic injection upon return from the 
operating room. After reacting from the anesthetic he began to take fluids by 
mouth for the first time since injury. Tlie temperature at 8 p.m. was 102.4° F. 
He had a very good night, and the temperature the following morning was 
99.6° F. There was very little jiain or swelling, and he could swallow freelj'. 
He was given 500 c.c. of whole blood and 500 c.c. of normal saline. Fluids 
were given freelj^ by mouth. The postoperative roentgenogram (Fig. 2) 
showed the fragments to be in perfect position. 

On the second postoperatHe day his temperature was 99.4° F. There was 
no pain and very little sAvelling of the jaw. Half of the skin sutures were 
removed. 

On the third postoperative day he ivas returned home to be placed under 
the care of the referring physician. Before leaving the hospital he was given 
300,000 units of Duraeillin.^ His tempei’ature was normal, and his general 
condition was very good. 

The remainder of the skin sutures were removed by his physician one week 
later, and he reported that the wound had healed perfectly with no evidence 
of drainage or infection. The patient was on a soft diet and the jaw functioning 
perfectl.v with no discomfort. Subsequent reports indicate that firm union has 
taken place with no evidence of tissue irritation from the tantalum wires. 

SUMM,VRT 

1. Fractures of the mandible in children present difficult and individual 
prolfiems quite different from similar cases in adults. 

2. The litei’ature contains very little reference to these coses. 

3. In complicated cases open reduction appears to be the method of choice, 
but e.xtreme care must be e.xercised to avoid' the permanent tooth buds. 

4. Tantalum ivire, as first reported b.v Burch and Came}'®’ ° and later by 
Bellingei’,' causes less foreign body reaction than any other material that has 
been used thus far. 
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COMMON RESPIRATOEY TRACT INFECTIONS IN INF ANTS 

AND CHILDREN 

Diagnosis and Treatment 

John M. Adams, M.D. 

SIiNNEAPOLis, Minn. 

A lthough important advances have been made in our knowledge regarding 
certain of the respiratory diseases, the great majority of these common 
infections still defy accurate classification. Terms such as nasal pharjmgitis, 
bronchitis, and “flu” are almost meaningless as applied to describe these infec- 
tions. Applying such terms to respiratory tract infections is comparable to 
speaking of the inflammatoiy diseases of the meninges as spinal or cerebral 
meningitis. The intelligent management of the various forms of meningitis 
today requires an accurate etiological diagnosis. Unfortunately, we do not as yet 
have many practical laboratorj^ methods for the diagnosis of respiratory tract 
infections, but we do have a greatly improved understanding of the pathogenesis 
and etiology of these diseases. By approaching respiratoiy tract infections 
etiologically we should improve our ability to recognize them. 

Infants and children who are being attacked for the first time offer an op- 
portunity to study the clinical and pathologic features of these varied diseases 
in their relatively pure form. It seems important to conceive of the respiratory 
tree as a single unit which is capable of extremely varied reactions to infectious 
agents. These reactions may take various forms in the human subject, dependent 
upon age, immunologic, physiologic, and many other factors, such as dose, which 
seiwe to alter the picture. Different agents maj”^ produce a similar clinical pic- 
ture and a single agent such as influenza A may simulate any stage of respiratory 
disease from latent or mild to extremely severe respiratory tract involvement. 
Dingle^ has recently pointed out that the undifferentiated resph’atoiy tract 
infections can be segregated “only by the exclusion of diseases of knovm cause, 
such as tuberculosis, diphtheria, beta hemolytic streptococcus infections, influ- 
enza, and psittacosis.” Additional common diseases such as measles (rubeola), 
scarlet fever, and whooping cough might be added to this list. 

The problem of the largest group of undifferentiated respiratory diseases 
still remains; and, as Dingle’ states, they form a “clinical specti-um” extending 
from tlie common cold to atypical pneumonia. The Commission on Acute Re- 
•spiratory Diseases has been able to separate four etiologic groups which clinically 
may fuse with one another, but still have different etiologic agents (most prob- 
ably viruses) and certain definitive features when studied critically. The four 
categories which may represent separate etiologic entities are as follows : 

1. The “common cold.” 

2. “Acute respiratoiy disease” (ARD). 

3. Nonbacterial exudative phai-jTigitis and tonsillitis. 

A. Primary atjqiieal pneumonia. 
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jMany previous workers-’-' have demonstrated that the coryzal type of cold 
ivitli a one- to two-day inculiation pei'iod could be transmitted to well human 
beings by hacteria-free filtrates, hut the Commission on Acute Eespiraton- Dis- 
eases'"' deserves tlie credit foi' delineating a second type of mild respiratory dis- 
ease which is a separate and distinct entity most probably due to a virus. This 
disease they have chosen to call “acute respiratom- disease^’ (AED). It is 
distuiguished by a five- to six-day incubation period, feverislmess, chilliness, and 
headache. Sore throat is common but of rather mild degree in comparison to 
the patients who have exudate in the throat. This disease has been transmitted 
to Imnuin subjects by bacteria-frec filtrates, and has been .shown to be immuno- 
logically distinct from coryza-type colds. Rechallenge of subjects showed com- 
plete protection to this agent whereas no protection on rechallenge was demon- 
strated in subjects who had previously been infected with coryza-type filtrate. 
Xo cross immunity could be .shown, which served further to define these agents 
as scjiarate and di.stinct. 

In infants and children the same “clinical s])ectrum" applies but may be 
more sharply defined in many instances. The first colds of normal full-term 
babies usually appear in the first few months as mild, almost afebrile coryzal- 
type infections, characterized by sneezing, cough, and “.stuffed-up’’ noses. There 
may be mild anorexia. The physical findings are minimal and the white blood 
count is usually normal. Acute respiratory disease is difficult to delineate 
sharply in the jiresent state of our knowledge but these more febrile responses 
are u-sually not seen until later in infancy when they may be associated with 
complications of a secondary character such as otitis media or cervical adenitis. 
Bacterial pneumonias also may frequently be associated with this illness. A 
separate and distinct entity is .seen early in infancy which we have chosen to 
call “primary imcumoiutis of infancy.” Further details of this disease will be 
given briefly in a later part of this paper. 

N'onbacterial exudative ton.silHtis and pharyngitis is described by Dingle’ 
as “a mild disease of short duration. The onset is ordinarily gradual, and the 
early eomiilaints of the majority of jiatients are those of feverishness, headache, 
and anore.xia. Symptoms of sore throat, lioarsene.ss. and cough, often productive, 
are noted by 75 jicr cent or more of the patients. . . Nasal .symptoms arc not 
prominent." itloderate injection of the pharynx with gray or yellow jiin-licad 
exudate on .swollen lymphoid follicles is seen on examination of these ])atient.s. 
This disease is rarely seen in the early months of infancy but makes its ajipeai'- 
ance at about one year of age, at which time it is usually featured by a severe 
illne.ss with an acute onset, and big!) fever, .sometimes ushered in by a convulsion. 
The findings arc those of moderate .swelling of the ])haryngcal lyinjihoid ti.s.sucs 
with a gray or whitish exudate which tends to remain discrete. The exudate 
may not appear for twelve to eighteen hotirs aftci- the rathci' dramatic onset in 
many of these patients. The disease runs a self-limited course in three or four 
days and complications are rare. 

Exudative tonsillitis tind jiharyngitis due to beta hemolytic strejitoeoeeus 
is also an acute disease in childhood tind can frec|Uently l)e differentiated from 
the nonbaetcrial trroiiji by the physical findings. The membrane is dirty gray 
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or yellowish aiul often eoufluent, there is more edema and redness, and usually 
an assoeiated cervical adenitis. Throat cultures reveal large numbers of beta 
hemolytic streptococcus as the predominant organism. The Avhite blood count 
is elevated as a rule Avith an increase in polj-morphonuclear cells. Q’he final 
proof of im-asion in these patients is dependent upon a definite change in the 
antistreptolysin titer, but this test has v'ery little practical value. It should he 
remembered that the ma.iority of ca.ses of exudative tonsillitis are not due to 
beta liemolytic streptococcus and the patients Avill recover spontaneously. Pa- 
tients Avho are severely ill Avith this disease and have large numbers of these 
organisms in their etilttrres .should be treated AA-ith penicillin. 

Primary atypical ]Aneumonia as seen in childhood varies very little from 
the adult di.sease, except that it may be milder in the u.sual case. Many children 
have no complaints except for cough and some anorexia. If a roentgenogram 
of the lungs is taken, one is frequently startled by the infiltration A\-hicli is 
usually light and patchy in character but may be limited to a definite area. 

The diagnosis involves ruling out other diseases such as tuberculosis, bac- 
terial pneumonia, psittacosis, Q fcA-er. and influenza. The cold hemagglutination 
test is helpful Avhen it is po.sitive, but a negath’e test does not rule out the disease. 

In infancy, primarA- pneumonitis"' ® may occur as an epidemic disease in- 
volving groups of babies in an institution, or occasionally it is seen to occur 
.sporadically.'' In the epidemics all .stages of raspiratoi-A' tract involA'cment 
occinTed in the A-arious patients in the same Avard. Some of the babies mani- 
fested sneezing and cough only, other's had marked cough AA'ith inspiratory 
dyspnea, Avhile the majority Avej'e seA'erely ill Avith attacks of cyanosis and 
marked dyspnea. In the sporadic eases AA-hieh Ave haA'e observed, the same 
symptom pattern of cough, dysiniea, and cyanosis has been manifested in the 
most acutely ill patients Avith pneumonitis. HoAvever, patients Avith mild eases 
Avith little or no evidence of loAA'er re.spii'atory tract infection have been seen. 
The age and maturity of the patient appear to be responsible in the main for 
the variations Avhich are met. In the epidemics the morbidity and mortality 
have been extremely high in prematurely born babies as contrasted to normal 
full-term infants. 

The onset of the illnc.ss in the baby is rather abrupt and at times the pul- 
monary symptoms may be the fii-st obsei-A-ed. .Sneezing and cough are the first 
symptoms in most of the patients. The temperature response is usually slif^ht 
but may rise to 102° or 103° F. for a short time. There are fcAv physical find- 
ings in the milder eases. The mucus in the pharynx is abundant, Avhitksh, 
thick, and tenacious in character. Rales may be heard over the lunrr fields 
on careful examination. The i-ocntgenogram of the lungs reveals "diffuse 
shadows wliieh are bi-onehial in di.stril)ution and usually widespread, but mav 
be confined to a single lobe of the lung. 

The .liagnosis is ma<le by the symptom pattern and bv the ratber charae- 
leristic .shadows seen in the roentgenograms of the lung.s. The Avliite blood 
count is usually normal or only slightly elevated with an increase of Ivmpho 
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Phai-jTigeal smears made from these patients in the acute stage of the dis- 
ease reveal a great predominance of epithelial cells which contain tj^iical cyto- 
plasmic inclusion bodies. This jSnding is considered helpful in the diagnosis, 
particularly when the inclusion bodies occur in large numbers (10 to 20 per 100 
cells) in patients who satisfy the other criteria of primary pneumonitis. 

ilany post-mortem studies have revealed a distinct pathologic picture in 
the lungs of infants dying from the epidemic fonn of this disease. The prom- 
inent features are destruction and proliferation of bronchial epithelium nith 
peribronchial infiltration of mononuclear cells. Typical cytoplasmic inclusion 
bodies are found in the epithelial structures of the pulinonaiy tree. This in- 
cludes the nasal, pharyngeal, tracheal, bronchial and alveolar tissues. Because 
of the probably ubiquity of this agent, the interpretation of the finding of inclu- 
sion bodies must be made with caution. The same point of view must be assumed 
as we now have regarding the beta hemoljdie streptococcus. The finding of this 
organism in the nose or throat does not alwaj's mean that the patient is suffering 
from invasion by the coccus. Likewise the finding of inclusion bodies maj' or 
may not be significant. It seems to depend in the main on the correlation of 
this finding ndth clinical evidence of a characteristic disease, and whether they 
are found in large numbers exclusive of other findings in earefull 3 ’- prepared 
phannigeal smear biopsies. The age of the patient probabl.r pla.ys a large role 
also in the occurrence of these bodies. 

Influenza is an epidemic \nrus disease, highlj' communicable, which pri- 
maril,y affects the respiratoiy passages. Epidemics of influenza A are now 
established as occurring at fairlj' regular interyals of two or three j'ears, usuallj’ 
lieginning in the late fall or uinter months. The last few epidemics of influenza 
B have occurred at approximate^" four-j'ear inteiwals. It is important to recog- 
nize this fact as the diagnosis of influenza slioidd probablj- not be made except 
during an epidemic. Its sporadic incidence is known to be rare. 

In a stud.y of an epidemic of influenza’® occui-ring in infants and children, 
the disease was characterized bs" high, irregular, and biphasic fever curves. 
Leucopenia was not found to be present. Acute pharjmgitis, often hjiieremic, 
and lassitude were the most prominent ph.vsical findings. None of the patients 
manifested severe lar}"ngitis or croup. 

Influenza A virus was isolated fi-om throat washings taken from a number 
of tlie patients and inoculated intra-allantoicalh" into developing chick embrj'os. 
The serologic diagnosis of the epidemic was established bj’’ the demonstration of 
significant increases in neutralizing antibodies b 3 ' means of the hemagglutinin 
inhibition test. The neutralzing antibod 3 " I'csponse of infants, who in all prob- 
al)ilit 3 " were having their first infection with influenza A vii’us, was found to be 
of approximatehv the same magnitude as that of older children. 

In the serums of five infants who experienced their fix’s! known attack of 
influenza A, antibod 3 ' I’csponso as measured 1)3" the agglutination inhibition test 
was gi-eatest to the strain of influenza vix-us isolated from the nasophar 3 ’nx of 
one of the infants, hican antibod 3 ' levels attained were px’ogx’essiveh' loxvcr to 
the PES and "W.S. strains of influenza A vii’us and swine influenza vii’us, re.spec- 
tivel 3 ', although .some antibod 3 ' was fonned against all of the vix’uses tested.” 
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The most characteristic clinicopathologic feature of epidemic influenza as 
seen in a recent proved epidemic rvas an acute pharyngitis^- Tile pharyngeal 
smears of over 300 young adults and children suffering from influenzal A infec- 
tion were studied, as well as similar tissues from control groups duiing, and six 
months after the epidemic. Increased destruction of pharyngeal epithelial 
tissues was definite as compared with the control specunens. The single most 
important micropathologic feature of the pharyngeal exudate of these influenza 
patients was a mononuclear exudate, which is consistent with the pathologic 
findings in certain other types of virus infections, both in man and animals. 
In our study a polymorphonuclear exudate frequently presaged a complicating 
secondary bacterial infection. 

TREATMENT 

The intelligent management of the common respiratory tract diseases is 
dependent upon a reasonably accurate diagnosis. Inasmuch as the grea’t major- 
ity of these infections can now be considered to be caused by nonhacterial agents, 
no specific drug therapy can he offered for the primary diseases. The occurrence 
of secondary or synergistic bacterial disease may offer a real indication for a 
specific drag, hut our choice should be dependent on some accurate knowledge 
of the infecting organi.sm. 

In the patient with exudative tonsillitis and pharyngitis due to beta he- 
molytic streptococcus, full therapeutic doses of penicillin should be employed. 
In infants, we use doses of 50,000 to 100,000 units of aqueous penicillin given 
intramuscularly at twelve-hour intervals; sulfonamide drugs such as sulfadiazine 
are also effective and may be more practical and economical in the home treat- 
ment of patients. Doses of approximately one grain per pound of body rveiglit 
are used in infants and small children, divided over the twenty-four hour da 3 ^ 
and given at four-hour intervals. Somewhat smaller doses are used in older 
children. A good intake of fluids should be eneoui'aged when the patient is on 
sulfonamide drug therapy. 

The most important consideration in the common respirator}^ tract infections 
should be directed toward prevention. Isolation of the premature and newborn 
infant is effective against these higlily contagious di.seases. Home life as opposed 
to institutional life is most desirable as a practical preventive measure. Most 
of the diseases are self-limited infections, and require no .special measures over 
and above good hygiene and common sense, but complications are frequent and 
sliould be watched for and prevented whenever possible. It would appear to 
be a well-established fact that tlie common primary virus diseases are precursors 
of bacterial infections ; thus, every effort should be employed whicli will aid in 
llicir prevention. 

Congestion and irritation which lead to variou.S' degrees of pulmonary ob- 
struction should not be underestimated as important factors leading to complica- 
tions. Any means available for reducing the irritation, congestion, and obstimc- 
tion should be helpful. Postural drainage has been used successfully, cspeciallv 
m infants where the passages are small and tlie infant may be ph‘vsiolo«ioall‘v 
unable to cope with the secretions and congestion caused bv tlie priniarv“infec 
tions. The upper as well as the lower pulmonarj- passages can be drained much 
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more cft'eetively wlion infaiils and ehildveii are placed in the prone or abdominal 
position. Ineffective and troublesjonie cough is often markedly relieved by the 
use of ])osture alone. The cough is jn-obably one of the body’s most effective 
defense mechanisms and should not be suppressed unless it is beginning to inter- 
fere seriously with the patient’s rest. The two primary diseases where some 
relief of cough is most indicated are measles (rubeola) and whooping cough 
f pertussis). 

Aspiration or gravitation of infected exudate into the lung has been shown 
to he the main mechanism involved in the pathogenesis of bacterial pneumonia. 
In so far as posture may plan a role in preventing aspiration or gravitation, it 
should be helpful in the prevention of this serious complication of common 
respiratory disease. 

Specific polyvalent vaccines have been shown to be effective in the preven- 
tion of’type-specifie pneumocoeeie infections. Their use in cirilian practice has 
not as yet become wide.spread. 

Vaccination against influenza A and B is the only method now in practical 
use for the prevention of pi-imary virus diseases of the respiratory tract. It is 
effective only agaimst influenza A and B and probably has no prophylactic effect 
against other virus diseases. The reactions are relatively mild when the proper 
doses are used. Infants under 6 months of age need not be vaccinated. Up to 
2 years of age, .25 e.c. of vaccine is given subcutaneously in one inoculation only. 
Prom 2 to 6 years of age 0.5 e.c. is recommended, and from 6 yeai’s on, one c.c. 
doses are well tolerated. The present vaceine.s should not be given to egg-sensi- 
tive children. One inoculation would appear to be about as effective as multiple 
injections, and is the most ])racticai method for wide application. 

In mea.slcs (rubeola) concent rated gamma globulin of human source is 
very effective in prevention of this disea.se if given after exposure. A good 
indication for jirevention sliould be present, as this method provides passive 
protection for a short time oidy. The material is so effective that modification 
of the disease is difficult to be sure about if given before tJie onset of .sjunptoms. 
'Whether or not if will iirevent measles encephalitis is not known. 

The prevention or modification of \yhooping cough is possible when exposure 
is definite by the use of hyperimmune human serum. This substance pla.vs a 
very useful role in the modification and therapy of infants suffering from 
whooping cough. 

In summary, no known specific therapeutic agents are available for the 
treatment of the common viral re.spiratoiy tract infections. Penicillin, .strep- 
tomycin. or .sulfonamide drugs are u.seful in treating known bacterial infections 
when the organism is identified as a .susceptible one. Postural drainage as an 
aid in preventing seconefary bacterial disease is recommended, especiall.v in 
infants and small children. 
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Clinical Conference 


COXFEREX("E AT THE CHILDREN’S HOSPITAL OF MICHIGAN 
Dr. P.vul V. Woolley, Jr., Pedla.trici.vx-in-Chief 
Case 1. Methemoglobinemia Due to Well Water 

Dr. ^I.\rg.\ret Dowell (Resident in Pediatrics). — This IS-day-old female 
Iiahy was admitted on Feb. 17, 194S, because of cjmnosis since the sixth day 
of life. Slie was born at a suburban hospital and apparently progressed Avell for 
fi\e da^’.s. but soon after reaching home became blue and was returned to the 
hospital where she was kept in oxygen for five days before again being discharged. 
During the next few days she was said to have only intermittent attacks of 
cr anosis but on the da.v before admission she was irritable, passed several liquid 
stools, and required water between each feeding. During the day of admission 
the cjmnosis reappeared and was more intense than ever before. It was learned 
during questioning of the parents that a sibling had been treated at this hospital 
three years ago for the same complaint, the cause of which was never determined. 

Examination showed the baby to be huskj^ but deeplj- cyanosed. The 
cyanosis was of the same intensity whether the infant was quiet or crying, in or 
out of oxygen. There was no cardiac enlargement or murmur, the lungs were 
clear and well aerated, and tlie liver was not enlarged. Both the pulse and 
respiratory rate were increased. Laboratoiy data, sucli as have been obtained, 
are of importance mainly in showing an initial hemoglobin concentration of 16 
Gm. per cent, 7 Gni. of which was methemoglobin. Treatment on tlie day of 
admission was limited to tlie administration of 500 mg. of ascorbic acid intra- 
muscularly and the repetition of this four hours later. A blood sample taken 
before the .second injection showed a rise in oxyliemoglobin to 12 Gm. per cent 
and a determination the following morning revealed only 0.7 Gm. per cent of 
methemoglobin. Tlie child at present appears entirely normal and happy, appar- 
ently none tlie worse for her exiierienee. 

Dr. P.vul Y. AYoolley, Jr. — The resident staff is to be congratulated on its 
alertness with this case. The chart of the sibling was obtained, and when the 
diagnosis was found to have been methemoglobinemia of unknown etiology, treat- 
ment was immediately instituted for the present infant. .Since attention lately 
has focused iqion nitrates in well water as a common cause of methemoglobinemia, 
the jiarcnts were questioned conccniing their habitat. They live rurally and 
obtain their drinking water from a .shallow well; the .same well was utilized 
when the other baby was sick. It is interesting, parenthetically, how often we 
stand on the brink of fame without falling or being pirshed; the medical student 
who wrote the history on the fii-st case devoted a complete paragraph to a dc- 
scrii>tion of the well and the .salty fa.ste of the water but followed the problem 
no farther. 
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Hetliemoglobineniia iii gencrnl is not I’ai'c in pediatric practice and is iisuallj 
associated -with the ingestion, accidentally or tlierapentically, or substances cap- 
able of serving as oxidizing agents. Recently n'e have shomi iirstances wliere 
sulfadiazine, acetanilid, and Plienacetin have each been thought to be at fault. 
Formerly it was seen following cutaneous contamination with aniline and similar 
solvents then employed in shoe dyes and marking inks. It has even been sug- 
gested that the duskiness Avhich characterizes certain instances of diai'rhea in 
Iiabies may be due to methemoglobinemia produced through the action of p.vo- 
cyanin, the pigment of Pseudomonas aeruginosa. The role of nitrates has been 
knomi for years since these salts were introduced early as opaque media in 
gastrointestinal roentgenoscopy as well as in the treatment of enteritis. The 
common colon bacillus is able to reduce nitrates to nitrites and these, on absorp- 
tion, undergo further reduction and thus serve as oxidizing agents. Nitrates, 
it will be recalled, occur in higli concentration in certain immature .surface 
waters and in this area we have now seen instances of poisoning from two 
separated communities and, according to the State engineers, there are other 
zones where nitrate well water is a potential hazard. 

Treatment is usually dramatic and the mortality is low since cyanosis ordi- 
narily appears before a critical reduction in oxyhemoglobin occurs. Meth- 
ylene blue was long the reducing agent of choice but is now difficult to obtain, 
so that ascorbic acid has come into favor as a more readily available antidote. 
It is possibly a little slower in action than the dye, but, as illustrated by this 
case, is quite reliable. 

Que.stion. — What happens to the hemoglobin during these various changes? 

Dr. Leonard Apt (Fellow in HcmatologvO •— The iron in hemoglobin is 
usually present in the ferrous state and as such udll combine ivith oxygen to 
form ox}diemoglobin. When exposed to oxidizing agents, the iron passes to a 
ferric state and is no longer capable of combining with oxygen. When reducing 
agents are introduced, the ferrous form is again active and once more combines 
with oxygen. Laboratory methods are available for both quantitative and quali- 
tative estimations of methemoglobin. Mcthemoglobin can be readilv differen- 
tiated from the reduced hemoglobin .such a.*: is .seen in the cyanosis of congenital 
heart disease, since the latter combines readily with oxygen in the absence of 
a reducing sub.stanee. 

FINAL NOTF. 

This patient was discharged on the day he was presented and the familv 
was instructed to use city water until a new source could be developed V 
sample of their water .showed 974 parts per million of niti-afes a.s comi)ai-ed with 
a safe level not in exce.ss of 30 ]iarts per million. 


Case 2. Ratbite Fever Due to StreptobaciUus Moniliformis 
Dit. MARCAmn- Dowell. — Tlii.s 3-vear-ohl whit.> i,r., .. i - 
1948. because of chills and fever of one week7s du J ion 
onset of sxunptoms he had told his mother of Invimr i,ep i Uf 
a rat and she had noted a small puncture wlu i fhe v 
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usually only a minor elevation dining the day. For three days before admission 
lie refused to leave his bed although the mother could not ascribe this to any 
definite evidence of pain. The finger which had been bitten remained, during 
this period, only mildly inflamed and ivas not sore. 

Upon admission he appeared acutely ill and cried constantly. His tempera- 
ture was 102° F., pulse 136. and re.spirations -12. Marked swelling was noted 
about the right ankle which was also quite tender, and a second area of swell- 
ing occupied the region of the metacarpal phalangeal joints of the right hand. 
The middle finger of the left hand, whei-e the bite was said to have occurred., 
showed two tinj' puncture marks and minimal swelling of the distal phalanx ; 
the lymph nodes in the left axilla, however, were swollen but not tender. 
Xeither the liver nor the spleen was palpable, and nothing out of the ordinarv 
could be detected in the chest. Over the trunk his skin was peppered with 
excoriated papules typical of scabies, but on the legs a different eruption was 
prominent — red, macular for the most part, with a tendency on the feet to 
form papules. Laboratory data obtained initially included normal urinal.vsis. 
negative Mazzini and tuberculin tests, and a white blood cell count of .14,000 
per cubic millimeter with a predominance of pol.vmorphonuclear leucocytes. 

Early treatment was limited to the use of aspirin for control of pain and 
during the first four days his condition did not change. The fever was irreg- 
ular but reached 102° F. each da.v and dro])]Jed to subnormal at the earl.v 
morning recordings. The joints i-emained swollen and tender but new involve- 
ment did not appear. Several blood cultures were obtained and on the fourth 
daj' penicillin was administered with immediate response; his temperature has 
remained under 100° F., the joint swelling is sulisiding, and his rash has dis- 
appeared. T.vpical growth of Strcptoiacillus moniliformis was observed in the 
earlie.st culture fla.sk after five days’ incubation. 

Dr. Woolley. — It was not realized for a numliei’ of years that ratbite fever 
is really two unrelated diseases, one, the cla.s.sical form (.sodolm) due to Spirilhtm 
minus, the other, septicemia with S. moniliformis. The separation of these s.vn- 
dromes is usuall.v accomplished quite easil.v although the possibility of them 
exi.sting coneomitantl.v must be kept in mind. Some of the more important 
Ijoints of divergence are as follows : 

(a) The onset of sodoliu follows an incubation jieriod of about two weeks, 
and a chancroid exacerbation at the point of inoculation u-shers in the clinical 
•s.vmptoms. The Haverhill (Strcptobacillus) t.vpc does not have a cleareut in- 
cubation ])eriod but begins with fever a few hours oi- da.vs after the bite. The 
point of inoculation in the latter disease may remain slightly inflamed from the 
stall and I have never seen it re.scmble the chancre of sodolm. 

(b) The course of sodolai is one of periodic elevation of temperature with 
two or more asjmiptomatic days between peaks. The bacterial form tends to a 
plateaued fever or to dnil.v fluctuations. Joint involvement is part of the Haver- 
hill variety but is rare or ab.scnt in spirillosis although muscle pains are not 
uncommon in the latter. A distinct macular rash is not unusual in the bacillary 
disease but evanescent blotches and blu.shes during fever are the t.vpical mani- 
festations of sodoku. 
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(c) Botli diseases are eharaclcrized by mild leucocylosis, but positive reac- 
tions to precipitin tests, such as those of Kahn, Hinton, and Slazzini, are seen 
exclusively in sodoku, iroderate anemia is present in both as the infections 
pei-sist. 

(d) The diagnosis in Haverhill fever is made through the recovery of the 
.streptobacillus from blood cultures; detection of the spii’illum ordinarily requires 
injection of hmiph node emulsion into animals, preferably guinea pigs. 

Interestingly enough, hoth forms re.spond to penicillin. Arsenieals earlier- 
gave satisfaetoiy results. The progno.sis in each is also excellent if treatment 
is instituted within a reasonable period. One little feature of streptobacillus 
infection is di.sturbing; that is the theoretic ea.se with which these patients can 
i)e confused on clinical grounds with the rheumatic fever-Still’s disease group. 
Children are unreliable in giving infoimation and many ratbites occur during 
sleep, so that it is quite possible to overlook the importance of a superficial cuta- 
neous lesion. In areas such as oui’s, whei’e rats are plentiful and their contacts 
with children frequent, we arc most conscientious in obtaining blood cultures 
and utilizing therapeutic tests with penicillin. The same thing, I might add. 
applies to the possibility of confusing .sodoku with congenital syphilis; we have 
bad one bab.v admitted here as syphilitic because of fever, irritability, splenomeg- 
aly, and po.sitive iilazzini test, who turned out to have ratbite fever. 

Dr. "W. liV. Zuelzer (Pathologist-in-Chief ). — It remains a source of amaze- 
ment that we are not more generally bothered by rat-borne diseases; I do not 
understand why Weil’s disease is so rare in this hospital. It is important to 
remember that the Haverhill type of infection can be acquired ndthout the bite 
of a rat. Outbreaks have been attributed to contaminated food and milk. 


FIN'AL NOTE 

Penicillin was stopped after seven days and the child has remained well. 

Case 3. Congenital Obliteration of the Bile Ducts 

Du. Rouert W. ^IcCammon (Resident in Pediatrics). — This child is 15 
months of age and was first admitted llarch 30, 1948, because of jaundice 
present since the ninth day of life. He is the third child in an otherwise normal 
family and was horn after a supposedly uneventful pregnancy. Both jaundice 
and clubbing of the fingei-s were noted on the ninth day and the former has 
been progressively more severe. His early life was uneventful except for occa- 
sional bouts of diarrhea, and he gained .steadily in size and Aveight. By 6 months 
of age he could sit, but since then development has continued more sIoavIv so 
that Avhilc he crept at 11 months he .still could not .stand. His abdomen 'had 
become increasingly large, stools had ahvays been light in color, and his urine 
was always dark and staining. 

l-,siiraii,atioii sl,owc<l liim to Ixt ivcll-nomishod, tvoi-hio- oi 

Itoumlt., oitd .oettsm-m- 31.5 ioehco. Ili, ski,, „..ss bright Icmon.vollotvta color 
and his mucous membranes were pale and stained The -c T ’ 

tvidol.v o„.l ,„„,.kc,I cr,„,i„,nbc.s ,vos f L oflf 'o"*""/.™ 

olobhcd but ,1,0 noils ,0,0 no, thiokoned ast lo^!' 

,1,0 r,ngo.n did no, soon, sonsi.ivc nor irrito.od, Th® tvas a”onT”s,o, “'S 
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mill- over the precordiuin Init it was soft in character, nnacconipanied by a thrill, 
and free from sharp accentuation at any one point. The liver edge was S cm. 
below the costal margin and felt hard and rough, hut no gross irregularities 
could be made out. The s]ileen also was enlarged, hard, and regular in outline. 
Essential laboratory data included an icteric index of 90, biphasie van den 
Bergh lest, serum bilirubin 10 mg. per cent, and urine urobilinogen positive at 
1 :20 dilution but negative 1 :30. A microcytic hypochromic anemia with hemo- 
globin of 3.2 (im. ])er cent jirobably accounted for the heart murmur. The 
cephalin flocculation test was po.sitive, but there was no reduction of prothrombin 
activity. X-ray studies of the long bones showed generalized rarefaction and 
low-grade rickets. Treatment duilng this first admission was limited to trans- 
fusions before he was removed by the parents who desired time to consider 
surgery. 

He was readmitted two weeks later but had developed a severe upper rc- 
si)iratory infection which was complicated by diarrhea. He has now been re- 
turned to condition where surgery can be undertaken. It is interesting to note 
that since his anemia has been corrected, his color has changed from lemon yellow 
to a greenish yellow. 

Dn. ‘SYoolley. — "We arc pre.senting this case in order to make a few points 
needing emphasis. First of all, it must be under.stood that we have no absolute 
method for diagnosing congenital defects of the -Iiiliary tract. Certainly pro- 
grc.ssive jaundice, inci'easing hepatomegaly, and absence of bile from the stools 
is mo.st .suggestive, especially if the.se continue until about 3 months of age. 
Exploration alone frecpiently does not proidde a true answer. You have seen 
recently an infant who underwent laparotomy and in whom normal components 
of the biliary tract could not be identified. When Dr. Zuelzer presented the case 
at Pathologic Conference, following death during an outbreak of diarrhea, he 
dcmon.strated noi-mal biliary structures and a healing of hepatitis. Exploration 
with the removal and examination of tissue affords the nearest approach to 
ab.solute diagnosis in doubtful instances. The clinical laboratory, while most 
hel])ful in ruling out certain confusable entities, does not po.ssess a critical test 
in this condition. 

Of the last dozen cases in whicli obliteration has been strongly suspected, 
the diagnosis has been confinned on only three occasions. The remainder, on the 
basis of biop.sy studies and/or clinical 00111 x 0 , have been relegated to the heterog- 
enous and poorly understood grou]>s labelled hepatitis and eholangiolitis. This 
is surprising since LachP in his definitive contribution mentions icterus neona- 
torum, erythroblastosis, licmolysis due to .scp.sis, and .syphilis as the only impor- 
tant differential worries. He does place great stress upon the role of inspissated 
bile in the duets and po.ssibly this is the i)oint of confusion: is the bile inspissated 
and the larger passages cmiity becau.se of dysfunction secondary to hepatitis or 
ascending infection, or does the inspis.satioii per se cause the liver changes? 
This jioint deserves re-evaluation, csjiccially wiien we remember that we are but 
a few yeaix out of the catarrhal jaundice-mucous plug era; knowledge of hepatitis 
as an epidemic and infectious disea.se, and of homologous scrum jaundice are 
mainly outgrowths of the recent war. Three of our recent “obliterations’’ have 
cleared up spontaneously before surgciw could be performed and each gave a 
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history ol progressive .iaundiee almost fiom birth, persisting for from six iveeks 
to two months. The prognosis, so far as the present' patient is concerned, is not 
good. I liave little doubt from onr findings and the hi.stoiy that he has an 
anomal.v, and prolial)]y less tiian one in five of these are theoretically amenable 
to surgery. AVe have had only one cure in recent years, a girl .shown in this 
clinic some months back who had a usable otitpouching of duct which was siic- 
ce.ssfully anastomosed to the duodenum. She is now quite normal in all respects. 

I believe we can conclude that we must be chary in reaching a diagnosis of 
congenital atresia of the biliary tract and depend upon a history. of progressive 
.iaundiee for at least three months, increasing hepatomegaly during the same 
period, and exploration with the examination of biopsy material. This is agree- 
able to the surgeons since they feel that the parts are better delineated by then 
and that permanent damage is not done the liver through reasonable delay. It 
is hardly necessary to stress that much more knowledge of liver disease in infancy 
would be highly desirable. Dr. Rosenzweig, what can you say about the cluhbing ? 

Dr. Saul Rosenzweig (Senior Cardiologist). — Pediatricians associate club- 
bing with the cyanotic cardiacs but it is important to remember that it also 
appears in pulmonary disease and in liver dysfunctions associated with jaundice. 
I do not recall having seen it develop in a baby only 9 days of age. 

Question. — Would punch or needle biopsies as.sist in diagnosis? 

Dr. Woolley. — These have been used rather extensively elsewhere but we 
feel much information is gained by laparotomy since the surgeon and pathologist 
can observe the organ grossly and choose representative areas for biopsy. 


final note 


This child was explored the following day. A rudimentaiy gall bladder 
and cystic duct were found but there was no trace of either common or hepatic 
ducts. Tlie child is still living two months later, but we obvioirsly have little 
to offer Inm. 

Case 4. Meningitis Due to Hemophilus Influenzae 

Dr. Rudolph AI. J.vrvi (Assistant Re.sident in Pediatrics). — This 1-year-old 
cliild entered the hospital Alay 26, 1948, because of fever for ten davs and a 
convulsion shortly before arrival. He had always been well and had developed 
noi'iually. He had been irritable when his fever was first noted, had seemed to 
hav(' pain in one ear, and had vomited once, lie was examined by a physician 
who pre.scribcd conservative doses of .sulfadiazine after finding an acute otitis 
media. During the next four days his temperature fell gradually and his othei- 
symptoms disap]icared. so that for two days be seemed quite well and the siil 
fadiazme was discontinued. During the four days prior to admission however 
be appeared lethargic and listless although he was apparently not febrile Oii 
the day of admission the mother said he felt warm, yomited, and had a .^en 
oralr/.ou clonu* convulsion. ^ 
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Ilis throat was injected and although his neck and back ivere not rigid he resisted 
extreme flexion. There was nothing nniisiial in the examination of the chest or 
iieart ; his pulse rate was 120 per minute with a temperature of 101° F. 'Eeflexes 
were generally hypoactive and in keeiiing with his postconvulsive state. The 
lalioratory data included normal urinalysis, white blood cell count elevated to 
21,000 with a slight increase in the pohmiorjflionuclear forms, a negative serology, 
and a negative reaction to tuberculin. Fluid obtained from a lumbar puncture 
was clear and under normal pressure but contained 128 white cells, of which SS 
per cent were monocytic, and the protein was elevated to 102 mg. per cent. 
Siigai' was present in the usual amount and no oi-ganisms were detected in 
stained preparations. X-ray films of the mastoids were interpreted by Dr. 
Evans as showing, “low-grade inflammatory reaetion of some duration,’’ and 
films of the chest revealed well-aerated lung tissue. „ 

A convulsive episode in response to upiier respiratory infection seemed the 
best possibility on admission, especiall.v since examination after the child re- 
covered from his postconvulsive state still showed nothing pointing elsewhere. 
Ho was given both sulfadiazine and penicillin and later in the da 3 ' sat up and 
took fluids eagerlj'. When the findings in the cerebrospinal fluid were recorded 
it was olivious that the initial impression was erroneous and attention was then 
focussed upon the possihilit.v of an extradural jirocess secondaiy to otitic infec- 
tion; we still did not consider seriousl.v a purulent meningitis. He slept well 
that night and on the following day sat in a high chair, smiled, and pla.ved. 
Ilis temperature, however, remained elevated, and more cerebrospinal fluid was 
obtained. This contained 62 cells per cubic millimeter and again an elevated 
protein with normal sugar content. He was seen b.v an otorhinolaiyngologist, 
who discounted the importance of any ear infection. There was no essential 
change in his condition during the next two hospital days except that the nurses 
felt, toward the end of this period, that he was a little more drows,y and irritable. 
His temperature remained elevated and tended to rise to higher levels than at 
admi.ssion. It was then that a reiiort on tlie culture made from the second tap 
was obtained and .showed group B, Hemophilus influenzae. Another lumbar 
puncture was done and h\' now the fluid was clond.v and contained over 400 
cells with a predominance of pol.vmorjihomiclcar forms; on the following dai’ 
this had ri.sen to 900 and the jiol.vmorphomiclear cells comprised 85 per cent. 
Treatment was changed bj- increasing the .sulfadiazine, instituting streptomj'cin. 
omitting iienieillin, and administrating specific rabbit antibod.v. Todai' he is 
but sli.trhtly febrile and appears, as ^-ou can see, comfortable and free from 
obvious neurologic signs. 

Dr. Woolley. — Contraiy to tiie findings in older children and adults, 
infants often .show little ph.vsieally ujion which to make a diagnosis of meningitis: 
with some, as in this instance, even in retrospect it is diffieult to point out when 
tho central involvement took place and how it should have been detected. It is 
a rule in the emergency room here that no child be sent homo after a “febrile” 
comnilsiou until a complete examination of the cerebrospinal fluid has been 
made; a convulsion associated with irritability and drow.sine.ss is the most com- 
mon histoiy obtained in early influenza bacillus meningitis. Physically these 
infants often seem normal and apparenth- do not experience an.v great discomfort 
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1101 ’ exliibit classic signs of meningeal irritation ; this, in our experience, is espe- 
cially true of those in the age where the fontanel is open and the skull hones 
are not rigidly fixed. With the universal use of chemotherapy for all the ills 
of childhood, the problem has become even more exasperating sinee suboptimal 
amounts of the drugs will often hold progression in abeyance without effecting 
a cure. I believe it logical to consider seriously the possibility of an otitic spread 
after the initial fluid was examined although we usually can detect some local- 
izing signs with a juxtadural process. We would be inclined now to discount 
the importance of the ears since Pfeiffer’s bacillus more commonly involims that 
area as an extension of the mucous membrane infection and independent of the 
spread to the bloodstream with subsequent meningeal localization. 


Question. — How long will streptomycin be continued? 

Dr. Woolley. — Our plan of treatment for influenza meningitis over the 
past two years has included sulfadiazine in amount sufficient to provide a blood 
level between 20 and 30 mg. per cent for at least seven days after cultures are 
sterile, antiserum early in the course, repeated if the power to “quell” is lost, 
and streptomycin for three days only. As jmu know, we use no intrathecal 
therapy except in the rare case where organisms persist for over three days and 
yet are biologically sensitive to one of the treatment agents. I do not recall 
resorting to this in the 11. influenzae group but we have found it advisable to 
use intrathecal penicillin in one or two pneumococcic patients out of some 
twenty babies treated. We also use more antibody than is customary in most 
places sinee so many of our patients are seen late and since previous sulfadiazine 
therapy confuses our appraisal of the severity of infection. Streptomycin, in 
our experience, has not altered dramatically the outlook for influenza meningitis 
so that we use it only in con.i unction with the tried and true remedies, sulfadiazine 
and rabbit antibody. Dr. Zuelzer can speak with feeling on the brain damage 
which takes place with each succeeding day of infection and it therefore is our 
aim in all types of meningitis to strike ivith all our armament lather than testing 
clinically the efficacy of single therapeutic agents; this holds especially for the 
Pfeiffer bacillus where differences in individual susceptibility are strain charac- 
teristics. I would also like to point out that v’e treat pmmlent meningitis in 
infants as if due to II. influenzae until proved otherwise. This is based on two 
concepts : first, that the influenza bacillus is more likelv to be hard to demon 
strate than the gram-positive cocci or the colon group,- and second, that the treat 
rnenl as outlined, is adequate for meningitis due to the meningococcus whereas 
•smaller doses of sulfadiazine and penicillin, as commonly effective in the menin' 
Kococcic form, are of doubtful value in the influenzal type. 


final note 
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The Social Aspects of Medicine 


FIRST ASSEilBLY OF THE WORLD tlEALTH ORGANIZATION 

During the last week of June and the early part of July, 1918, the First 
AssemWy of the World Health Organization was held in Geneva. Some 
450 delegates from sixty-nine nations Avere present to diseuss and act on the 
agenda prepared b.y the Interim Commission. At the meeting, Di'. Andrija 
Stampar. rector of the Fniversity of Zagi-eb, Y'ugoslavia, vras elected president, 
and Dr. Brock Chisholm, head of the Canadian Army’s medical seiwice during 
the war, director general. 

Priorit}' Avas given to the programs for malaria, tuberculosis, maternal and 
child health, venereal disease, and juitrition. Dr. Stampar is reported as holding 
the A’ieAvpoint that WHO .should be XAi'imai’ily a clearing house for health in- 
formation and a source of technical lielp in times of need, rather than a super 
health department above the health departments of the individual nations. 

Parts of recommendations Avhieli Avere acted upon are of interest to pedia- 
tricians, particularly those relating to child and maternal health. The folloAA’- 
ing is quoted from “Official Records of the World Health Organization. No. 10.” 

Jt.ATERXAr. .AXD CHII.D IIEAF.TH 

An international programme for mateimal and child liealth is recommended 
in vicAv of the high incidence of preventable deaths among infants and motliers 
in large areas of the Avorld ; the effecth'eness of aA'ailable teclmiques in reducing 
mortality and improA'ing the health of infants and mothers; the immediate and 
continuing need, for the protection of coming generations, of scientific guidance 
in the utilization of aA-ailable foodsttuffs; the high incidence of communicable 
and other preA'entable diseases among children ; the AA'idespread mental and emo- 
tional maladjustment and insecurity among children and youth; the insuffi- 
cient understanding and kiiOAvledge among parents and others of the causes of 
ill-healtb and abnormal behaA'ior of children; and the effects of economic and 
social changes on the physical, mental and emotional development of children. 

Object ivc .’!. — 

To assist goA'crnments in dcA-eloping seiwices and facilities that Avill assure 
adequate maternitA' care, the be.st po.ssible chance of suiwiA'al to infants, and 
to all children normal physical grOAvth and dcA-elopmeut, mental and emotional 
health, and freedom from prcA-entable di.sease; to pool knoAvledge, acquire neAV 
facts, develop standards of care, and distribute information in respect of all 
relcA-ant matters; and to cooperate with other agencies on joint undertakings 
AA-hich apply knoAA-ledge and techniques in the fields of social and biological 
sciences and of education to problems of mateniity and childhood. 

Prof/ramme . — 

Studies on ; 

Statistical and other research jirojects on the causes and methods of re- 
dueuig maternal, infant and childhood morbidity and mortalitj- 
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Child guidance and mental health of childi’en 
Social aspects of a maternal and child health programme 
Facilities and pei'sonnel for pi'oviding maternity care and liealtli serMces 
for children, including hospital and auxiliary services. 

Assistance to governments . — ^Provision of: 

Expert adviee on administration of maternal and cliild health j^rogrammes 

Pelloivships and visiting experts 

Experts or teams to demonstrate speeial services. 

Action on the international plane . — 

A programme of eo-operation and joint action Avith organizations concerned 
with maternal and child health 

Collection and distribution of relevant information, including: 

Eesults of research and investigations 

Infonnation on current procedures, methods and administrative practice.s 
Preparation of reports on maternity and child care, including standard 
techniques, methods and pi'aetice.s, and materials for use in health education 
programmes. 

Organization . — 

A section on maternal and child health as jiart of the WHO Secretariat 
An expei’t advisory committee consisting of not more than ten memher.s, 
meeting saj' twice a 3’ear 

A panel of corresponding members 

Individual experts and teams, emploj-ed on a temporaiy basis as required. 

Another matter of pediatric interest relates to international standards of 
biological products which is quoted as follows : 


INTERNATIOXAL STAX0AKDS 


Therapeutic, Prophylactic and Diagnostic Agents . — 

Biological standardization is a heritage from the Health Organization of 
the League of Nations, under who.se au.spices international standards and units 
have been establi.shed for thirty-nine substances which are assayed by biological 
methods. By agreement with the Danish Government and with the Bidtish 
Medical Research Council, the State Serum Institute, Copenhagen, and the 
National Institute for Medical Research, Hampstead, sen-e as centres for the 
preparation, maintenance and disti-ibution of international standards 


Objcctivc.s.— To provide the medical practitioner with biological products 
of proved efficacy ; to supply health authorities with standards for measurim-- 
the value of the biological remedies placed on the market - to simplifv the task 
of the mamifaetiirers who need to expre.ss the potenev of e.xport products nniv 
m terms of accepted niteriiatioiial units. 


It is proposed to develop a reference service librarv which will probablv 
mclude the transfer of the library of the Office International d’llv-iene Pub 
hque, and of the medical and health .sections of the fomer Lea-ue of Nations 
Library. An expert library staff will l,e developed to meet reemestfmade Iw 
ho»UI, ci-pe.t.s for l.iWio-riphic m.otcrhi 

An io ll.o rrlntinndnp o[ nonrovormnont.ol i,,! 

imnizations. winch, for example, in the United m..,. i 

part in the national health field. The importance of such agents 
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but WHO is an organization of governmental agencies and is supported bj- 
government contributions. The folloiving is the statement of principles as re- 
gard nongovernmental agencies; 

STATEilENT OF PRINCIPLES 

Criteria to be applied in placing Organizations on the List 
of Non-governmental Organizations eligible to be brought into 
Relationship ivith WHO under Article 71 of the Constitution. 

The WHO should, in relation to non-governmental organizations, act in 
conformity ivith any relevant resolutions of the General Assembly of the United 
Nations, and the following criteria should be met before an organization can be 
regarded as eligible to he brought into relationship: 

( i) The organization shall be coueerned with matters falling within the 
competence of the World Health Organization. 

( ii) The aims and purposes of the organization shall be in conformity 
with the spirit, pui^poses and principles of the Constitution of the World Health 
Organization. 

(iii) The organization shall be of recognized standing and shall represent a 
substantial proportion of the persons organized for the purpose of participating 
in the pai'tieular field of interest in which it operates. To meet this require- 
ment, a group of organizations maj* form a joint committee or otlier body author- 
ized to act for the group as a whole. 

(iv) The organization shall have authority to speak for its members 
througli its authorized representatives; evidence of this authority shall be pre- 
sented if requested. 

( v) The organization shall normall 3 ’’ be international in its structure, with 
members who exercise voting rights in relation to its policies or action. 

(vi) Save in exceptional eases, a national organization which is afiSliated 
to an international non-governmental organization covering the same subject on 
an international liasis shall present its views through its government or through 
the international non-governmental organization to which it is afSliated. A 
national organization ma.v, however, be included in the list, after consultation 
with the IMember State concerned, if the activities of the organization are not 
covered bv an.v international organization or if it offers experience upon which 
the World Health Organization wishes to draw. 



Comments on Current Literature 


THE TllEATilENT OP HAVERHILL FEVER 

I T IS HOW fairly well established that fever following rathite may be caused by 
'either of two e'tiologic agents : Sinrillum mimis or Streptohacillus moniliformis. 
These two organisms, so different biologically, produce similar clinical pictures. 
The disease due to Sinrillum minns is iirodueed only by the bite of a .rat or some 
other animal carrying the organism. On the other hand, septicemia due to 
Streptobacilhis moniliformis results from rathite, or may follow the ingestion of 
contaminated material. 

Knowledge of Streptohacillus moniliformis dates from 1914 when Schott- 
miiller, investigating a case of fever following rathite, isolated from blood cul- 
tures an organism which he termed Streptothrix nmris ratti. Within the next 
decade a similar organism was recovered in several instances from the blood of 
patients during febrile course following rathite. In 1925 Levaditi, Nicolau, and 
Poincloux’ named the organism Sireptobncillus moniliformis. 

The disease is characterized by abrupt onset with chills, fever, vomiting, and 
headache, following an average incubation period of about six days. There is 
characteristically an early maeulopapular rash, frequently resembling that of 
rubella, and present mainly .on the extremities. Arthritis, which is tjTjieall}’ 
present, may be severe and may involve many joints. A charactei'istic fever 
curve has been described, rising abruptly at first with remission in from two to 
five days, followed by recurrence with arthritic sjTuptoms. The white blood 
cell covmt may be noiinal, but as a rule is elevated. 

In January, 1926, an epidemic of unu.sual fever occurred in Haverhill, JIass. 
Place, Sutton, and Willner^ (1926) described the clinical findings and later in 
the same year the bacteriologj" of this epidemic was reported in detail by Parker 
and Hudson.® Clinical findings corresponded well with those reported following 
ratl)ite; but none of these cases was a.ssociated with rathite. Prom blood and 
joint fluid of some of these patients Parker and Hudson recovered a highly 
pleomorphic organism which proved to be gram-negative, and required serum 
for its growth in artificial medium. The source of the epidemic was traced- to 
a dairy distributing unpasteurized milk. Believing this to be a neAv disease and 
a newly identified organism, these investigators termed the disease Haverhill 
fever (erythema arthriticrmi cpidemicum) and the organism, Ilaverhillia multi 
formis. It is now felt that these organisms, reported independently are the 
same. (;Jultured mth a fair degree of case from blood or joint fluid the organism 
IS described as a slender, gram-negative, non-acid-resistiiio- rod which 
pleomorphic and stains with difficulty. Irregularity of form is character stie- 
swellings and enlargements; tendencies to form tlireads and toward biSw' 
hernientation of some carbohydrates occi.r.s, mid in general the organism 
nloorl or ascitic fluid for jrrowth. ^ itjquires 

While the diagnosis of Haverhill fever is not esneeiallv +i 

has jiresented a difficult iirobleni. Until nenicillin lieenm ‘ therapy 

of therapy seemed to be circctivc. This ifin coX^st 

obtained in rathite fever due to Spirillum minus wbero ^ excellent results 
ai-seiiieals is favorable. In the ease of .slrSmr ^ 

the form of gold sodium thiomalate was thoimht to , SoW salt in 

experimental infection in mice, but its ii.se in eftective m controlling 

iuiman subjects did not give dramatic re.spoii.se. ^ Leatnient of infections in 
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Since the introduction of penicillin, successful, treatment by its use has been 
reported in a number of cases. Certain patients, hoivever, particularly those 
with chronic infections and long-standing joint involvement, fail to respond to 
])cnicillin. 

A recent issue (June, 194S) of the Proceedings of the Society for Experi- 
mental Biology and Medicine carries an interesting report by Jennie S. Levey 
and Stanley Levc.v.^ In an attempt to obtain information concerning the effi- 
cacy of various therapeutic agents, these investigators undertook a study of 
experimental infection of mice with Streptohacilhis moniliformis. Evaluation 
of therapeutic agents was made by allowing inoculated mice to develop swollen 
joints before attemiiting therapy. The organism used was the Planning straili 
of Sfreptobacilliis moniliformis isolated from the blood of a iiatient who de- 
\ eloi)ed scveie arthritis. This strain nroved extremely virulent for mice, swollen 
joints resulting as early as forty-eight hours following inoculation, and many 
mice .succuml)ing at this time. Routine broth cultures were followed simultane- 
ou.sly witli each group of inoculated mice. The agents tested were penicillin G, 
stieptomycin, i\Iyochrysine (gold sodium thiomalate), Solganal B (gold thio- 
glucose in oil ) , .sulfathiazole, para-aminosalicylic acid, iiara-aminobenzoic acid, 
Promizole, Promiii and methylene blue. Theiupy was initiated three days aftei- 
the first appearance of joint swelling. Evaluation of therapy was based on 
complete disappearance grossly of all joint involvement. The results of these 
studies, summai'ized by the authoi-s in the following table, are of considerable 
interest. 


Table I. Effect of Various Age.vts Upok Joi.xt Ixvot.vEME.VT Prodfced by 
Streptob.ycii.lvs Moxiliformis 


BROrP 

DKI'G 

COURSE OF therapy 

XO. OF 
ANI- 
MALS 
TESTED 

XO, OF 
. ANI- 
MALS 
CURED 

PER 

CENT 

CURED 

1 

Control 


63 

1 

1.6 

O 

Penicillin 6 

10,000 units I.P. 3x dailv, 4 days 

32 

12 

37.5 



1,000 units I.P. 3x daily, 0 Oavs 

16 

11 

69.0 


Streptomycin 

o,000 units I.P. 3x daily, 3 davs 

7 

6 

S5.0 



2,500 units I.P. 3x daily, 3 days 

17 

13 

76.0 

4 

.Mvoclirvsine 

1.25 mg. I.A^ every other day. lo' do.se.'- 

17 

0 

0 



5 mg. I.P. single dose 

5 

0 

0 



4.0 rag. I.V. every other dav, 10 doses 

s 

0 

n 

5 

Solganal-B in oil 

to mg. I.At. single dose 

7 

0 

0 

() 

Sulfathiazole 

1 9t in diet, 3S davs 

u 

0 

n 

7 

p-AminosalicvUc acid 

.o9f in diet, 9 davs 

13 

0- 

0 


p'Aminolicnzoic acid 

.4% in diet, 21 davs 

10 

0 

0 

i) 

Promizole 

.5% in diet, 5 day.s 

13 

1(?) 

n 

10 

Jilethvlene lilue 

.2% in diet, 20 dav.s 

5 

0 

0 

n 

Proinin 

.59r in diet. 21 days 

22 

0 

n 


Of sixty-three eontvols, only one sniwived; penicillin G proved effective in 
37^/j i)er cent in one group of mice and in 69 per cent in aiiotlier group: strep- 
tomycin proved more effective than penicillin for this strain of the organism, 
76 i)cr cent in one group and S5 per cent in another. Remission of joint involve- 
ment was more prompt in the streptomycin-treated mice. In a disemssion of 
their results. Levey and Levey refer to a report by Spreeher and CopelamP in 
1947. Tliis is a case report on a patient with severe joint manifestations who 
was treated with penicillin for six day.s without remission, liut who showed 
dramatic improvement following the third dose of streptomycin. Spreeher and 
Coiieland suggest that variaiiility in .strain .su.secptibility may be an important 
factor involved. 

The experimental study by Levey and Levey seems to bear out the general 
clinical imprc.ssion tliat penicillin is eft'ective in combatting infections Awtli 
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StreptohaciUns moniliformis but to a lesser degree than streptomycin. However, 
with the idea of strain diversity in mind, as well as drug toxicity, it is suggested 
that a combination of tlie two forms of therapy might yield the most satisfactory 
clinical re.sults. 

Evaluation of the newer antibiotics in the tlierapy of Haverhill fever must 
await experimental studies and adeejuate clinical trial. 

Eussell J. Blattner. 
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News and Notes 


'Preliminary plans are being made for the next International Pediatric Congress 
which will be held at Zurich, Switzerland, in August, 1950. 


Dr. Leonard DavuBon has been appointed Profes.sor of Pediatrics and head of the 
department at the University of Louisrille Medical School. Dr. .Tames W. Bruce has been 
appointed Clinical Profc.‘-«or of Pediatric'-. 



Correspondence 


London, England 
July 12, 1918 

The Meeting of the British Paediatric Association took place this year at Windermere 
on April 16, and it was with the greatest pleasure that we welcomed Dr. Henrj' Helmliolz, a 
Corresponding Member of our Association, who had been invited to deliver the first Winder- 
mere Lecture. This is a specially endowed lectureship, and Dr. Helmliolz chose as Ids sub- 
ject “Milk, a European Child Health Problem.” The lecture, which was excellent, will be 
published in due course. All of us were delighted to have him with us, and those who had 
attended the International Paediatric Congress in Hew York last July were especially pleased 
that Dr. Helmliolz, who was President of the Congress, was able to attend Our meeting. 
We recalled the hospitality that had been accorded to us in the United States and the 

generosit}' of the American Committee that had made the trip possible for many of us, and 

we were all most happy to do what we could in this country for our distinguished visitor. 

The meeting had a record attendance, but as the proceedings will be published shortly, no 

further details are called for here. 

During the past twelve months the most important events, aflfecting paediatricians as 
well as all other members of the medical profession, have been concerned with the proposed 
National Health Service, which actually came into effect on July 5 of this year. 

As 1 am sure that this whole affair has received very full attention in American medical 
journals already, I do not propose to go into any details, but I must refer to certain salient 
points of this very important matter. In my last letter I commented upon what appeared 
to be a split in the profession over the National Health Service Act, arising from a divergent 
point of view between the general practitioner and his interests on the one hand, and the 
consultant and specialist, whose work is so largely bound up with hospital work and the 
teaching of medicine, on the other. Most of us felt, however, that a unified professional 
front was vital, and in the course of arguments and meetings in connection with this Act, 
it happil}' emerged that despite some difference in professional interests, the over-riding 
jirinciple of professional freedom was all that really mattered, and that the consultants would, 
therefore, stand in with their general practitioner colleagues and support them in opposition 
to the Act as originally laid down. In view of all the circumstances, the British Medical 
.Vssoeiation decided to hold a plebiscite in Eebruaiy of this year so as to determine the 
position taken up by the profession as a whole on this vital issue. 

The results of this plebiscite were very striking. There was an S4 jjer cent poll of the 
whole medical profe.ssion in Britain. Of those voting (38,534), 90 per cent e.xpressed dis- 
approvjil of the Act as it then stood; of 17,620 general practitioners (out of a total of 
19.345 voting) who expressed disapproval, 17,037 also voted against accepting service. Of 
the consultants and specialists there were nearly 10 to 1 against. One of the most surprising 
things was the result of the voting of those who were themselves engaged in whole-time 
government service; of these, 034 disapproved and only 127 expressed their approval of the 
.Vet. 

.Such figures make it quite clear how strong was the feeling against the Act as it then 
stood. The Minister of Health was made aware by these figures of the strength of tJie 
opposition, :md he was also given to understand that it was a fear of the introduction of a 
whole-time salaried senice that was a chief course of widespread apprehension and opposition. 

On April 7. 1948. the Minister stated in the House of Commons that he was prepared 
to introduce an Amending Act whereby it would be made impossible for him to introduce a 
whole-time, state-salaried sendee except by further direct Act of Parliament, that he would 
explicitly allow complete freedom of publication even in criticism of the sendee by those 
engaged in it, and he also undertook to modify the basic salary in such'a way as to meet the 
views of the general practitioner. 
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These coucessions were of f-ucli an order as to alter the pictyre in a very material way, 
for they went very far toward assuring that professional freedom which we were so determined 
to preserve. Following the Minister’s announcement the British hledical Association felt, 
very properly in view of the February plebiscite, that another vote should be taken in the 
light of the fresh position which had thus been created. This second plebiscite was held 
in April, and 40,622 medical men and women out of a total of 54,724 voted. Of these, 
25,842 still expre.ssed disapproval of the Act, but in view of the concessions offered by the 
Minister, the numbers in favour of accepting service and of trying to make a success of it 
was now almost equal to those opposed to efitering the Service, and among these opponents 
there were only 9,588 general practitioners as compared with more than 17,000 who adopted 
such an attitude in the February plebiscite. 

Quite clearly, in view of this swing-orer of opinion, there no longer existed a strong 
united opposition to the Act, and the Council of the British Medical Association accordingly 
advised the profession to accept service under the Act as it will be amended. 

There is general relief that a head-on collision has been avoided, and that following 
what was undoubtedly a great victory for the profe.ssion, concessions on both sides opened 
up the way to cooperation. 

Further confirmation of the improved nutrition of children over here comes in the 
second study of the teeth of young school children, carried out bj- May Mellanby and Helen 
Coumoulos. It shows that the dental health of 5-year-old school children examined in 1943 
was much better than that of the 1929 group, and that there was a still further appreciable 
improvement in 1945; a point of special significance is that the percentage of carious teeth 
showing arrest of the disease was almost twice as large in 1945 as in 1943. It is suggested 
that this state of affairs was due to the increased calcifying properties of the dietarj’ of this 
country. 

In March the Prime Minister announced that the Government had accepted the recom- 
mendations of the Curtis and Clyde Committees, and that a single central department con- 
centrated in the Home Office should be made re.sponsible for providing a home background 
for children deprived of a normal home life. The primary function of the Children’s Branch 
of the Home Office would be to ensure that everything possible is done to give homeless 
children not only material care, but also the sense of security and status that the normal 
home provides. This is one of the most important and outstanding advances of a social 
paediatric nature that has come to pa's in recent years. 

During the last year we have suffered here from tlie most severe epidemic of acute 
anterior poliomyelitis ever experienced in this country. The corrected notifications of cases 
will probably total about 7,500, giving an attack rate of 3.8 per 100,000 population. One of 
the striking features was the higher ago incidence of the patients, 34.9 per cent being aeed 
15 years and over. The mortality increased with age, from a minimum of 3.2 per cent at the 
ages of 1 to 4 years up to 34.7 per cent in persons aged 45 years and over. As shown in an 
important contribution by Ritchie Russell, physical activity in the preparalvtic sta 
definitely related to an increased screrity of the subsequent paralyses " 

(Signed) K. H. Tallerman. 


Book Reviews 


An Account of the Weather and Diseases of South Carolina. Lionel Chalmers, jM.D., 
London, 1776. 

Tills small booklet is made up of extracts from the writings of Dr. Lionel Chalmers of 
Charles-Tou-n, S. C., which were published in 1770 in two volumes under the above title. Some 
fifty-odd of the 4'IG pages of the original text were concerned with pediatric subjects. These 
have been selected for reproduction b 3 ’ Dr. Joseph I. Waring, and reprinted in a small 
brochure bj- Jlcad Johnson & Companj’ as a souvenir of the Centennial of the South Carolina 
Medical Association which was held in March, 1948. Dr. Waring contributes a short bi- 
ographj' of Dr. Chalmers, who was bom in Scotland in 1715, and came to Charleston in 1735, 
where he practiced until his death in 1777. 

It is interesting historicalh-, as it gives an excellent picture of the ideas held 200 j-ears 
ago as to the causation of discn.'-c and the methods of treatment at that time. Included are 
discussions of such subjects as "worms,” "convulsions,” "thrush,” and the "hooping- 
cough,” whose epidemic nature is cloarlj- described. 

Studies on Child Development. Arnold Gesell, M.D., Now York, 1948, Harper and Brothers, 
224 page.'. Price $4.00. 

A collection of cssaj's and addresses which in large part have been presented from time 
to time by invitation before medical and scientific groups. All are concerned with child de- 
velopment and there is a definite continuitj- in the arrangement and selection. The reviewer 
has obtained from tho book a much broader and more comprehensive picture of the work of 
the Talc Clinic of Child Development than he held from the separate reading of the nu- 
merous books hy Dr. Gesell on individual phases of these studies. It is beyond question that 
Dr. Gesell ’s work in the field of child development is one of tho outstanding contributions to 
pediatrics in our time. In this volume the reader obtains a picture of tho breadth of his 
interests. The pediatrician who is chiefly familiar with such studies from the Yalo Clinic 
as "Developmental Diagnosis” will find particular interest in some of the chapters, which 
are in reality summaries of some of the Ic.^s familiar studies of a more psj’chologic nature 
.‘IS ‘ ‘ twin control, ’ ’ the csuny on tho conditioned reflex, and ‘ ‘ genius and growth. ’ ’ The 
volume is good reading and will add a breadth of viewpoint to the phj-.sician working with 
ehihlron. 

Nursing for the Poliomyelitis Patient. Prepared and published bj- tho Joint Orthopedic 
Nursing Advisor.v Service of the National League of Nursing Education. (To all of 
which should bo added that the preparation and publication was financed b}‘ tho Na- 
tional Foundation for Infantile Paralj’sis.) 

All of thc.'e organizations should be given full credit for rendering a real service b.v 
contributing to tho preparation of this unusuallj- c.xcellcnt handbook of eightj’-eight pages 
covoriug in detail tho various phases and problems of caring for tho patient with polio- 
nn'clitis. It is well written and the de.scription of techniques and procedures are c.xprcssed 
in simple, clear-cut language. 

While tho book is primarih- intended for the nurse, it is a book that ever^- phj’sician 
who has tho rcsponsibilit.v for the care of a patient with poliomj-elitis can read with profit 
to himself and to his patient. While the procedures de.'-cribod in the book are to be carried 
out bj- tho nur.-iing service, the phy.sician is ultiniatelj- responsible for the nursing care and 
must have a knowledge of the nursing procedures. With tho increase in the incidence of the 
disease this year the brochure is unu.sualh' timeh-. 

Copies ma\- be secured b.v writing the National Foundation for Infantile Paralj'si.s, 120 
Broadwaj', New York 5, N. Y. 
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Editor’s Column , 


A REPREHENSIBLE PETTY MEDICAL GRAFT 

■TN RECENT months the newspapers and lay magazines have contained iiumer- 
1 ous discussions of the “kickbacks'’ on ej’eglasses which have finally ended in 
court proceedings, and whose acceptance by some ophthalmologists has brouglit 
disgrace upon the entire medical profession. 

Our attention was directed a few weeks ago to another form of medieal graft, 
petty by comparison, the sale of “professional samples.’’ Po.st cards were re- 
ceived by St. Louis physicians from an individual in Chicago offering to buv the 
free samples left at our offices, and .stating he would make a personal call to buy 
them. He also .stated he had been in the “business” for a number of years. 

Perhaps we live in the clouds but this was a new racket to us, althoimli 
obviously it was one of some years’ .standing in several communities. A little 
vestigation revealed that it is a well-organized business, and that in certain com- 
munities pickup trucks are used to cany on the work. Further, it seems there is 
no legal redress to stop it. In New York City, we understand, samples by law 
must earrj' the statement “Professional Sample— not to be sold,” but seeminfflv 
this has little effect. ’ ^ ' 

We are concerned about it as the pediatrician receives many times the 
samples received by practitioners in other fields, and mauv nonmedieal items 
come to him in the way of foods for use in infant feeding. The selling of these 
professional samples is a despicable form of petty graft that is inexcusable and 
can only lead to the lowering of personal as well as medical standards It offers 
a temptation to the young physician just starting in who has o-rent trm.ni • 
malnne botl. ends meet, as refunds for glasses did tor the young ophthalmolo^sT 
e feel that « ts a sertous hreeeh of the high ethical and moral standards tvhich 
the physician must hold, and individuals guiltv of snMr i % a 

polled from our medical societies for uneS conduc L thrth f T 

entire profession in disrepute. “ the 

Tlio blame cannot all be placed on the medieal profe.ssion ne: ti 
are thimst upon the physician by the commercial hmiso ^ samples 

tvants then, or not. A large part comes nn.Cged ,h™ ^ 

Of these promptly and frequently unopened find a place" i "'ost 

Yhal becomes of those wasleba.sket samples in i m the wasteba.sket. 

might well he investigated. Another large part stem?? office budding 

detail man wlio ends his talk bv a.skim- if he eannot ^ affable 

easier and quicker to say “ye.;-’ ratileVthan To !’'' 

wanted. And so the closet .shelf rapidlv becomes filloT” .f "°t 

or later must be disposed of. i,, part at least t ^ ' samples that sooner 

fact, as every pediatrician knows the samni ™ore. In 

actual nuisance. ‘ ’^**0 business can at times become an 
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Perhaps a committee of pediatricians and the firms who furnish the samples 
could get together and woi’k out some way to regulate the distribution of samples 
and the racket, which, if continued, cannot fail to lower the dignity and standing 
of the medical profession. Certainly we Imow of no more brazen example of 
contempt for the ethical standards of the physician than this open proposal to 
purchase “professional samples.” 

B. S. V. 


CHILD HEALTH AND LONGEVITY 

No more striking example of the effect of the child health movement in the 
United States can be found than in the tables of the average life expectancy 
in 1946, which have recently been issued by the National Office of Vital Sta- 
tistics. 

The average length of life at birth for a female white child born in 1946 
was 70.3 .veal's, and if she lived to be one year old, was 71.3. The white male 
infant had an expectancy of some five years less, the figures being 65.1 and 66.6, 
respectively. For nonwhite the figures are some seven and one-half yearn less 
for the male infant and nine years less for the female infant at birth. 

This steady and eoutinuiug increase in the average life expectancj" has 
been brought about chiefly by the stead.v decline of the infant mortality rate 
during the last forty years, and bj’ control of the infectious diseases by specific 
preventive measures in the last twenty-five years. In the last decade the treat- 
ment of the respiratory and blood stream infections by chemical and antibiotic 
drugs has been a contributing factor favorabl.v infiuencing the average length 
of life. 

The average white male 65 years of age will live to be 77.6 years old, and 
the female of 65 to be 79.5. Thus pediatrics has led to geriatrics and a whole 
new set of medical, social, and economic problems. 
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Each patient is fasted for a period of at least four horn's before the pro- 
cedure. Infants and children too small to cooperate are given a general ether 
anesthetic. In older patients the entire operation is carried out under local 
Novocain anesthesia without general sedation. In patients vuth cyanotic heart 
disease and polycythemia, subcutaneous fluids are administered preoperatively 
to prevent dehydration, and oxygen is given concomitantly vdth the anesthetic. 

Tile patient is placed on the tautograph, and with sterile technique the left 
or right anteeubital vein is isolated by a routine cut-down procedure. The distal 
end is ligated, and a No. 13 or 14 cannula is inserted into the proximal end and 
tied in place. A slow intravenous drip of saline solution is begun through a 
three-way stopcock to insure patenc.y of" the cannula. The patient is placed in 
proper position on the table and a few minims of 70 per cent Diodrast injected 
through the cannula. If after several minutes no reaction has occurred, the 
final injection is made. Infants 3 months to 2 years of age receive 10 to IS c.e. 
of Diodrast ; children 2 to 10 years, 20 to 30 c.e. ; and children 11 to 15 years, 
30 to 40 e.c. The injection must be made as rapidly as possible in order to obtain 
a sufficiently dense concentration of Diodrast to insure good contrast. An injec- 
tion pei'iod of longer than two seconds will seldom give sufficient contrast for 
diagnostic visualization of the heart or great vessels. The injection is begun 
immediately after the first exposure has been made. 

Immediately following the injection, in the anesthetized patients, there is 
frequently seen a momentary irregularity of respiratory movements. In the 
unanesthetized patient there is often a transient feeling of increased heat, 
retching, and faintness. As soon as pos-sible after the injection, the cannula is 
removed, the vein tied off, and the wound closed with silk sutures. 

RESULTS 

In order properly to interpret films showing abnorJiuilities, it is necessary 
to be familiar with the normal configuration of the heart chambei's and great 
vessels. The two most useful views are the left anterior oblique and the antcro- 
I)ostcrior. A sequence of exposures showing the left anterior oblique vieiv in a 
normal subject is shomi in Figs. 1 through 6. Fig. 1 shows Diodrast imme- 
diately after injection, passing domi the supei’ior vena cava to the right auricle, 
into the right ventricle, and beginning to appear in the pulmonary conus where 
it is arching upward and backward. Fig. 2 shows better filling of the right ven- 
tricle, a fully distended pulmonar 3 - conus, and a normal-sized left and right 
pulmonary artery. No Diodrast is being injected in Pig. 3, and there is very 
good filling of the right ventricle, pulmonary conus, and pulmonarj' arteries. 
In Fig. 4 the opacification of the right side of the heart and pulmonary arteries 
has almost faded, but the pulmonary veins, left auricle, and left ventricle can 
bo seen distinctly. In Pig. 5 the opacification of the right side of the heart and 
pulmonary arteries has disappeared. The pulmonary veins, left auricle, left 
ventricle, aorta, and great vessels are clearly visualized. Pig. 6 shows the same 
structures seen in the preceding film except that the aorta and its branches are 
more sharply defined, and the pulmonarj' veins are less distinet. 
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Fiff. 3. Fiff. 4. 

Flfj. 3. — Normal angiocardiogram, left anterior oblique. 

Fig. 1. — Normal angiocardiogram, left anterior oblique. Pulmonary vein. 2, Left auricle. 3 , Left ventricle. 




Kls. Normal angiocardiogram, left anterior oblique. 1 , Ascending aorta. 
KIg. 6 — Normal angiocardiogram, left anterior oblique. 







V. Fig. 10. 

F/ff. 3 — Noiinal nng-iocntdioffiaiii, nnteioposteilot. 

FIk. 10— Noiinal aiiBlocardiogram, anteroposteiioi. /. Left aullcle. 3, Pulmonatv \oin 3, Left \entilcle. }. Aorta 
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The normal sequence in the anteroposterior view is shown in Figs. 7 through 
12. Pig. 7 shows Diodrast entering through the left antecubital vein into the 
superior vena cava and just beginning to fill the right auricle. Pig. 8 shows 
complete filling of the right auricle and right ventricle. The pulmonary conus 
extends upward. The pulmonary artery and its bifurcation are seen at the apex 
of the conus, and both right and left pulmonaiy arteries are fully distended. As 
pointed out by others, the left pulmonary arterj^ is seen to constitute that 
portion of the left cardiac border between the aortic and ventricular shadows. 
Pig. 9 shows a decrease in the amount of Diodrast being injected but reveals the 
whole right side of the heart with the pulmonary arteries in sharp relief. In 
Pig. 10 only a small amount of Diodrast remains in the right auricle and ven- 
tricle, and the pulmonary arteries are less well visualized than in the preceding 
film. The pulmonary veins, however, may be seen emptying into the centrally 
located left auricle, with some Diodrast being seen in the left ventricle, which is 
contracted in systole. The aortic arch and great vessels can also be seen. Pig. 
11 fails to reveal evidence of any Diodrast in the right side of the heart or pul- 
monary arteries. The pulmonary veins, left auricle, left ventricle, aorta and its 
branches are well outlined. In Fig. 12 the same structures are visualized as in 
the preceding film except that the left ventricle is in systole and is not seen. 
The central position of the left auricle, as described previously,^^ is well illus- 
trated. It is thus shown conclusively that normally the left auricle con.stitutcs 
no part of the left cardiac border. 

Although it has been demomstrated that pulmonary arteries can be clearly 
visualized in both the anteroposterior and left anterior oblique views the latter 
view is preferred since the .shadows of the pulmonarv arteries and aorta are 
separated in this position. This is c.ssential in those types of cardiac abnormali- 
ties in which pulmonary arteries and aorta fill simultaneously. 

Radiograms of four patients illustrate the value of angiocardiography in 
diffeientiating various types of cyanotic congenita] heart disease 


NONEUNCTIONING RIGHT VENTRICEE WITH TRICU.SPID RTENO.SIS 

This patient R. D., aged 14 months, was admitted with a congenital cardiac 
almormal.ty ol the cyanotic type. Radiographic examination revealed a small 
right ventricle of the eontour dcseribed bv Taussig’^ as clnraf.t«v:c.f c ^ 
of nonfunctioning right ventricle; the electrocardiogram showed left Txifdet^' 
tion. Angiocardiogi-ams were done with the patient in hnii, ! 

„„d lofi ...Ifrior The ,S„” 'i 

„„ ,„ow„ i„ Fi... F! ,r,. Fi,. ,, 

begun and shows the .suiierior vena cava and ri<dit ■mviol • h 
tion. No opaque material is seen in the exnectcrl " • ^ 

In the center, overlying the siiinal eolumn.'is the eimda!- left^^’'" '-entricle. 
tlic left of ami helow this structure can be seen th ‘ -i auncle and just to 
tricle. Pig. 14 shows the .same .structures- iii -ul of the left ven- 

veim is observed. Lying to the left of the .supeHor"' hepatic 

aorta and aortic arch, and in the concavity nf il, are the a.scending 

pulmonary artery. Fi.^,. ir, shows more d’cnrlv thr'" 

' ‘ h a, 1.^ the aorta with its major branclms. 
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Tile iiiaiu jjulmoiiary artery is easily seen witli the right and left pulmonary 
arteries also visualized. Both the main pulmonary artery and its branches are 
smaller than normal. 

Fig. 16 represents the fii'st radiogram taken in the left anterior oblique 
liosition after the injection vms partially completed. It shows complete opacifi- 
cation of the ventricular area. The aorta and its branches are filled, and the 
small pulmonary conus and pulmonary arteries can Ire seen. There is some 
reflux of opaque material into the hepatic veins. 

The flow of Diodrast as demonstrated by these films is from the superior 
\ eiia cava into the right auricle and then to the left auricle and into the enlarged 
left ventricle. Both the-normal aorta and the .small pulmonary conus appear to 
come off the left ventricle and fill simultaneously with Diodrast. The pulmonary 
arlei'ies are smaller than normal. The failure of the right ventricle to visualize 
demonstrates either that this chamber is absent or is occluded fi’om the circu- 
lation by an atresie tricuspid valve. 

At operation pulmonary stenosis was found. Anastomosis of the left pul- 
monary artery to the aorta I'csulted in an improved prrlmonary circulation with 
relief of the cyanosis and polyej-thenria. 

PERSISTENT TRUNCUS ARTERIOSUS 

This 16-month-old child, J. II., was admitted with congenital heart disease 
of the cyanotic type. Radiograms revealed marked enlargement of the heart, 
es])eeiall.y of tlie right ventricle. The shelflike projeetion of the right ventricle 
imparted to the organ that contour which has been described as characteristic 
of cases of persistent tiuncus arteriosus.'” The electrocardiogram gave evidence 
of right axis deviation. Angiocardiograms were taken in both anteroposterior 
and left anterior oblique positions. Figs. 17 and 18 show the latter view. In 
Fig. 17 Diodrast can be seen entering the superior vena cava, right auricle, and 
right ventricle, whence it spills over into the left ventricle. The beginning of 
tlie common arterial pathway can be visualized. Fig. IS shows a large opaque 
light ventricle with an inci'easing amount of opacification of the left ventricle. 
There appears to be a defect of the interventricular septimi. A single arterial 
outflow (truncus arteriosus) is visualized. Neither pulmonary eonus nor pul- 
monary artery is seen. 

In the anteroposterior view, Fig. 19 shows opacification of the superior vena 
cava, right auricle, and partially of the right ventricle. Fig. 20 shows full filling 
of the right ventricle with partial filling of the left ventricle apparently through 
a large interventricular septal defect. Tlie single arterial pathway is beginning 
to be visualized. Fig. 21 shows opacification of both ventricles and the whole 
truncus, which is seen to lie on the right. Very small pulmonary arteries are 
seen, apparently arising from the common tmncus. 

On the basis of these studies it is felt that this patient had a persistent 
truncus arteriosus with very .small pulmonary arteries and a large intervcntricu- * 
lar septal defect. 




Flff. 17, Pig:. 18. 

T i.i .V — Persistent tnincns arteriosus, left anterior oblique Superloi \ena ca^a 2, Right ventricle S, Tiuncus arteiiosus. 

I^oft ventricle. 

Pig 18 — Porsl^^tent truncus arteriosus, left anterior obliciuc. I, Truncus arteriosus 







Fig 23. Fig. 21. 

Fig. 23 Tetralogy of Fallot, left anterloi obliqvw. It Left ventricle 3, Main pulmonary artery 5, Aortic arch 

Fig 21 — Tetralogy of Fallot, left anterloi oblique J, Left pulmonary artery, s. Aortic arch. 
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TETRALOGY OF -FALLOT 

This 12-month-old hoj', P. D., was admitted with a tentative diagnosis of 
tetralogy of Fallot. Eadiograms showed decreased pulmonary vascular mark- 
ings, right ventricular enlargement, slight concavity in the region of the pul- 
monary conus, and a clear aortic window. Eight axis deviation was seen in the 
electrocardiogram. 

Angiocardiograms taken in the left anterior oblique position are seen in 
Pigs. 22 to 24. In Fig. 22 there is opacification of the superior vena cava, right 
auricle, and right ventricle. Pig. 23 shows the same structures, and in addition 
beginning opacification of the left ventricle is noted. A small pulmonary conus 
is seen in the normal position with veiy small left pulmonary arteries. A small 
amount of Diodrast can be seen in the ascending aorta and aortic arch. Fig. 24 
shows increasing opacification of the left ventricle. The small pulmonary conus 
and stenotic right and left pulmonarj’’ arteries are more clearly seen. The entire 
length of the aorta can be seen. 

The early filling of the left ventricle must occur because of the presence of 
an interventricular septal defect. The abnormally small size of the pulmonary 
arteries is directly demonstrated. An overriding aorta is indicated by the 
simultaneous filling of the pulmonary arteries and aorta. Pulmonary stenosis 
was confirmed at operation. 


DISCUSSION AND CONCLUSIONS 

Angiocardiography has licen safely utilized by numerous workers as a diag- 
nostic aid in many cardiac conditions. It is felt this method is of great value in 
infants and children who are so small that cardiac catheterization is impossible 
or impractical. By this method one can accurately trace the course of the circu- 
lation through the heart chambers and visualize the relative size, location, and 
number of the great vessels. 

x\ll of the cardinal features of the tetralogy of Fallot are demonstrated in 
the angiocardiogram; (1) an interventricular septal defect is indicated by Dio- 
drast flowing directly from the right ventricle into the left ventricle, producing 
increasing opacification of the latter in the second or third radiogram; (2) simul- 
taneous opacification of the aorta, pulmonary conus, and pulmonarj" arteries 
indicates the presence of an overriding aorta with the Diodrast flowhm simul- 
taneously into both the aorta and pulmonary conus from the ri"-ht ventricle- (3) 
lire ™li.f|!ciirei.l of til, light voiiti'iclc is s,c„. (4) ,1,^ decreased ealiher of the 
l.iilmoiiarv arteries is direelly visttalised. This last ollservation alone trill serve 
to , illemiliate eases of letralosy of Fallot from those of EisenmciiBor 's eomplcv 

(bises of nonfnnetionimr veiilrieln -j , 

terizod by the following findings: opaque materi-il eauT' arc charac- 

rieltl anfiele trail the s,t|,erior vena elJ" xlire i „T 

ventricle, but instead it can lie seen enlerhm ‘ right 

hirne,, left ven.Hele, F.lloreliiB Ihls C Is rirerner ^ “it^; “ ^ 
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aorta, and if pulmonaiy stenosis is present, small pulmonary arteries are 
visualized. 

Pei’sistent truncus arteriosus with stenotic pulmonary ai'teries will show the 
following characteristics: (1) the Diodrast reveals a very large right ventricle; 
(2) a large interventricular septal defect is indicated by rapid opacification of 
the left ventricle in the second or third radiogram; (3) in the second or third 



Pie. 25. — Eisenmenger's complex, left anterior oblique, Ascending aorta. 2 , Main pulmonary 

arterj. 3 , L»eft pulmonaiy arterj’. 

radiogram a single large vessel is seen emerging from the region of the ven- 
tricles, and because very i-apid opacification of tliis vessel occurs at the same 
time tile left ventricle begins to be visualized, it is likelj- that the truncus over- 
rides the septal defect; (4) no pulmonary conus is seen, but abnormally small 
pulmonary arteries can be visualized arising from the single large truncus. We 
have not studied a case of persistent truncus in which the pulmonaiy blood flow 
is derived from the bronchial arteries. 
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ECZEMA VACCINATUM; R.ECOYBEY OF VACCINE VIRUS FR01\I THE 
CUTANEOUS LESIONS OP TWO CHILDREN AND THE 
DEMONSTRATION OF AN ANTIBODY RISE DURING 
CONWALESCENCE 

Isaac Ri-chjiax, Ph.D., axd Ivatharixe Dodd, M.D. 

CixcixxATi, Ohio 

K APOSI’S I'ariceIJiform ei'iiption’ is a syndrome in ivliicli individuals de- 
velop an eruption and a febrile reaction as a complication of a pre-existing 
eczema. In many of these individuals the secondary eruption is the result of 
primary infection ivith tlie virus of herpes simplex, but vaccine Aurus may 
also enter the eezematizcd skin and cause a clinically similar pictui’e, eczema 
vaccinatum. Diagnosis of eczema A’aeeinatum has been confirmed by the demon- 
stration of Guarnieri bodies in the lesions or in the tissues of inoculated rab- 
bits“''= or Avas made because of a history of exposure to A'accinia.®'-“ Feiv at- 
tempts liaA’e been made to identify the A’irus by cross-immunity studies and none 
to shoA\- an antibody rise in the blood of the patient during convalescence. The 
present report describes the recovery of A'aecine virus from the acute skin 
lesions of tAvo patients and the subsequent deA'elopment of neutralizing anti- 
bodies against vaccinia in both patients during conA'aleseence. 

Case L — C. C., a 3 '/t; -year-old Xegro cliiltl, land had a generalized atopic dermatitis most 
marked on the face, forearm.*!, and legs since the age of 2 years. Tliree days before admission 
to flic Cincinnati General Hospital on Xov. 6, 194", a small papular lesion vas noted on 
tile face. Yew lesions rapidly appeared over the face ami later on the neck, arms, and legs. 
The mother applied penicillin ointment but the lesions progressed, the face became edematous, 
and fever developed. On admission the child appeared acutely ill. There was evidence of 
a chronic, lichenified dermatitis on the anns and legs. Over the face, arms and thighs dis- 
crete ve.siculopustular, unibilicated lesions were seen (Fig. 1). The temperature was 105'’ F., 
the white blood count 16,000 with SS per cent polymorphonuclear leucocytes. Swabs of the 
skin lesions taken on admission and inoculated on the scarified corneas of rabbits produced 
keratoconjunctivitis. In the course of the next four days the child’s temperature gradually 
retunied to normal, the lesions crusted and dried, leaving only depigmented areas and evidence 
of the old atopic derniatiti.s. Xo historv- of recent e.xpo.sure to herpes or to vaccinia could 
1)0 obtained. The child had not been vaccinated. 

Idcntiti) of the C. C. strain. — Sw-abs of the patient’s skin lesions taken on 
the day of admission Avere rubbed on the scarified corneas of rabbit 1. Pan- 
oplithalmitis developed on tlic second day. Tlie eornea and nictitating membrane 
of one eye Averc removed and after a jiortion of the cornea had been reserved 
for iiistologic .seetioii the tissues Avere pooled, ground in a mortar Avith saline 
and alundiun, and centrifuged at Ioav speed for a fetv minutes. A portion of the 
supernatant fiuid was cultured on a blood agar plate and the remainder .stored 
in the refrigerator. After (wenty-fonr hours of incubation had revealed no 

From the Children's Ho.sPit.-it Ko.search Eoiind.'ition .-ind the Department.*! of BactcriolouA' 
and Pediatrics, i;niver.‘!ity of Cincinnati College of Medicine. 
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bacterial growth, the material was rubbed with a swal) on the searified corneas 
of normal rabbit 2 and rabbit 3, which was immune to herpes. Panophthalmitis 
developed in both animals, indicating that an agent other than herpes simplex 
virus was present. The cornea and nictitating membrane of rabbit 2 were 
transferred by swab to the corneas of normal rabbit 4, and rabbit 5, which Avas 
immune to herpes, and injected intracerebi'all 5 ' into six mice. Again a reaction 



Fig. 1 — C. C. Eczema vaccinatum. 



1-ic. 1'— c. C. Eczema sacclnatum. Intracytopla.'=mlc Inclusions in rabbit’s cornea 

tox>nn and cosln, XIOOO) ' ' 


(Heiiia- 


occuri’Ptl in the eyes of botli ralibits. Sections of the corneas of rabbits 1 and 2 
revealed numerous intraeyloplasmic inclusions (Guamieri bodies) characteristic 
of the vaccinia-viiriola group of viruses (Fig. 2). Intranuclear inclusions 
elmractenstie of her|)p.s simplex nere not observed. Subsequently rabbits 1, 2 
and -1 were tested for immunity to the IM. strain of vaccinia* by the combined 
ocular and eiitaneoiis routes and were found to be immune. At a later date 
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two of tlie.se animals were clialJenged with the H.F. strain of herpes simplex® 
and were not immune. Tims it wa-s apparent that the infections agent recovered 
from the entaneons lesions indnced immunity in rabbits to vaccinia but not 
to herpes simplex vinrs. The mice injected intracerebrally remained well and a 
month later failed to resist cerebral challenge with hez’pes virus. 

The results of cross-immunity tests in rabbits are summarized in Table I. 
Five normal control animals (1, 2, 4, 7, and S) developed a reaction after inocu- 
lation with the C. C. strain of virus. After recovery they were immune to the 
R.I. strain of vaccinia. Two of these rabbits (1 and 2) were later tested for 
immunity to hei'iies virus but were not immune. Three animals (3, 5, and 6) 
that had previously withstood a challenge inoculation with a strain of herpes 
virus did not resist the C.C. strain. Rabbit 9, which had recovered from 
infection with the R.I. strain of vaccinia, was thei’eafter immune to the C.C. 
strain. 


T.\ble I. Cnoss-I'iMUXiTY TEsrs ik Rabbits 
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STUAIJs 1 
rxocu- 
LATKI) i 

HAnniT j 
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1 
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PECCIVED 1 

BESIXT OF OevLAB IXOCUEATIOX j 

1 RESULTS OF IMMUKITA' 

1 TESTS 

i 

PASSAGE 1 
INOCCLATED | 

KEACTIOX j 
IK EYE 1 

evTO- 1 
PBAS-MIC 1 
! IXCBU- 1 
! SION'S 

1 

VACCINIA 
!(n.r. .STRAIN) j 
I, CCTANEOUsI 
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+ 



Immune 


c.c. 

0 

H.F. herpes 

11 

+ 
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+ 
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11 
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I 
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(^aJ=e 2 

12 

R.I. vaccinia 

I 

0 
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IS 

R.I. vaccinia 

I 
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— 
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.\n attempt to recover an infectious agent from the patient’s blood was 
also made. Blood obtained on the day of admission was injected by the com- 
bined intracerebral (0.03 c.c.) and intraperitoneal (0.1 c.c.) method into four 
loung mice. A month later they were tested for immunity to the H.P. strain 
of herjics, and were not immune. Serum wliich had been kept frozen in dry-ice 
was thawed after nine daj's and laibhed on the scarified corneas of a rabbit 
but there was no reaction. 

Xcutnilizdtion Tents . — Final proof of the infection of patient C.C. by the 
virus of vaccinia was obtained when it was showi that serum neutralizing 
antibodies developed during convale.secnce. Sera obtained on the day of ad- 
mission and again fifteen days later were tested for their neutralizing ability 
against the R.I. strain of vaccinia. A 10 tier cent lyophilized susjiension of 
infected rabbit testis (centrifuged .suspension in undiluted rabbit serum pre- 
pared in 1944) was rebydrated and dilutions of 1:50. 1 ;500 . . . etc., up to 

•Tlic U.r. «-trafn of vnecinin nnd the H.F «5train of Ijrrpes simplex wore kindlv suppUcfl 
bv Doctor P. K. of the RocUefcUor Institute for Mf'dical Research, Xcw Tork. 
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1:50,000,000 made in 10 per cent rabbit serum-saline. The virus suspensions, 
when added to equal amounts (0.1 e.e.) of undiluted test sera, gave final dilutions 
of 1 :100 (10-=), 1 :1,000 (10-=) . . . etc., up to 1 :100,000,000 (10"®). The mixtures 
of virus dilution and serum were allowed to stand at room temperature for one- 
lialf hour. A rabbit with clear skin was clipped and its skin marked off with 
an indelible pencil. One-tenth cubic centimeter of each serum-virus mixture 
was injected intracutaneously into the marked areas and the resulting skin 
le.sions were mea.sui’ed daily. Sterile skimmed milk was used as a control. 


VACCINIA NEUTRALIZATION TEST 

ON BACK OF A RABBIT 


Skin Lesion Traced on 10th Day 


Final 
Dilution 
of Virus 

SERUM IN TEST | 

CONTROL 
(skim milk) 

Patient C C . I 
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PahenI C C , n 
convalescent 

IO-" 
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10^ 


m 

<20 

IC' 
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< 5 ? 
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10" 
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9 1 ? ? 4 5 

Ctnlimftttrt 

• •nceroiit 

lo” 




Fig 3. 


bpsions developed within a few days but no new ones appeared after the 
hith day. Whereas the acute ijhase scrum inhibited only the lO"' dilution of 
virus, tile convalcsecnt ])hase .serum modified the lO-* dilution and completely 
supi)ressod the formation of all lesions in a dilution of 10-' or above. A tiacin'" 
laade on the tenth day is shown in Fig. 3. ^ 

The same sera were examined for the presenee of neutralizing antibodies 
agauist herpes simplex virus. Fmlilutod serum was mixed with eipu-il amounts 
U'- e.e.') of decimal dilutions of herpes virus and after an incubation iieriod 
ef two houi-s at 37° C. the mixture.s T\cre in.ie.-ted intraeeiebi-ally into uronps 
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of mice. Tiie results showed that antibodies were absent in the acute phase 
serum and did not appear during eonvalescenee. 

Case 2. — B. C., a 2yeai okl boy, a as admitted to the Cincinnati General Hospital on 
March 19, 1948, because of a laige purulent lesion over the right eye with swelling of the 
eyelids of two days’ duration. He had had eczema in the past and frequent attack of 
scabies. On admission the patient was inodeiatelj' ill and very initable. His temperature 
was 103° F., the nhite blood count 14,800. Theie «as edema and cellulitis of both eyelids. 
Over tlie right eye including the ejebrow and bridge of the nose was a laige lesion made 
up of discrete and confluent umbilicated pustules with scieial small satellite pustules (Fig. 
4;. There neie other small pustules on the chin, face, neck, scalp, and index finger. Over 
the lest of the body were many sciatches, the typical lesions of scabies, some indurated areas, 
probably the le^ult of chiouic eczema, and much secondaiy infection. The child was treated 
iritli moist compresses, penicillin, benzyl benzoate, and sulfathiazole ointment. The scabies 
rapidly improved but the lesion aboie the light eye piogressed, the fever continued, and the 
cliild became worse. After 5 days the temperature fell to normal, the lesion gradually 
cru.sted over and Iiealed. A suab of tlie cutaneous lesions taken five days after admission 
was lubbed on the scarified corneas of a labbit and keratoconjunctivitis developed. The 
patient had been exposed to a recentl}- vaccinated individual. 



Fip. 4. — R. C. Eczema \accinatiiin. 

Identity of the h’.C. Strain. — A swab of tiie lc.sioi) on tlie face taken five 
day.s after admission was nibbed on tlie scarified corneas of rabbit 10 and kera- 
tocon.iunctivitis developed in three days. The cornea of one eye was removed 
and elementary bodies were observed in a .scraping stained by Castaneda's 
method and in a histologic section of a portion of the cornea. The remainder 
of the cornea was ground in 2 e.c. of physiological saline and centrifuged lightly 
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for a few minutes. Culture of the supernatant fluid on blood agar revealed no 
bacterial growth. The material was inoculated by the combined intracutaneous 
and intraocular routes in rabbits. Babbit 11, a normal control animal, de- 
veloped a skin lesion, keratoconjunctivitis, and a febrile reaction while two 
rabbits immune to vaccinia, 12 and 13, were resistant. After recovery from 
infection with the K.C. strain rabbits 10 and 11 were immune to the B.I, strain 
of vaccinia but not to the H.F. strain of herpes (Table I). 

The corneal suspension was also injected intracerebrally into six mice. The 
animals remained well. At the end of twelve days one mouse was sacrificed 
and its liraiu suhinoeulated intracerebrally into five other mice. Tliese animals 
likewise remained well. At a later date both groups of mice were found to be 
not immune to cerebral challenge with herpes virus. 


VACCINIA NEUTRALIZATION TEST 


ON BACK OF A RABBIT 
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Fig. r*. 


^cut,y,ll:atwn Tcs/s.- Acute phase scniin obtained from the patient earlv 
111 llie eoui-se of the disease and eonvalc.seent pliase .serum obtained five weeks 
liUer were tested for the presenee of neutralizinir antibodies a-ainst vaccinia 
ilic iicutrah7.ation test was ]>erformed on the back of a rabbit, a Ivopbili/.cd sus! 
I'ciisinii of the B.I. strain of vaeciuui being employed as before. Normal rabbit 
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-serum ^\•a,s used as a control. Tlie test (Fig. 5) sliowed that antibodies wliich 
were negligible in tlie acute phase serum developed during convalescence. Eeac- 
tions to dilutions of and lO'^' were modified and to higher dilutions com- 
pletely inliibited. Antibodies against herpes virus u'ere not found in the 
scrum .samples by tlie intracerebral neutralization test in mice. 

DISCUSSION 

Eczema vaccinatum occasionally oeeui's as a result of direct inoculation of 
an eczematous individual with vaccine A'irus,"-- but more commonly arises as 
a result of exposure to a recently vaccinated ehild,®'-^ In a few instances vac- 
cine virus has been recovered” or Guarnieri bodies demonstrated®”- in the skin 
lesions of the patient or in the tis-sues of inoculated rabbits. Apparently no 
attempts have been made to demonstrate a rise in neutralizing antibodj^ titer 
during convalescence, although the pi’esenee of antibodies in a child after re- 
covery has been recorded.® In the present report the diagnosis of eczema vac- 
cinatum was made in two children by the recovery from the sldn lesions of an 
agent which was shown to be a strain of vaccine virus bj^ histologic and im- 
munologic means. The relationship of this agent to the infection in the chil- 
dren was shown by the appearance in the blood stream during convalescence 
of neutralizing antibodies, which were not present at the onset of the acute 
eruption. 

SUMMARY 

An infectious agent was recovered from the cutaneous lesions of two chil- 
dren with eczema vaccinatum. Both agents were identified as a strain of vac- 
cinia by the demonstration of e.vtoplasmie inclusions in the corneas of inoculated 
rabbits and the development of cross-immunity in rabbits. Each patient showed 
a rise in neutralizing antibodies against a known strain of vaccinia during 
convalescence. 

Grateful acknowledgraeut is hereby made to 3fr. Joseph Homan of the Department of 
Medical Art for preparing the photographs. 
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STREPTOMYCIN IN THE TREATIMENT OF PERTUSSIS 


Harry Leichekger, M.D., axd Allex Schultz, j\I.D. 

Chicago, III. 

T HIS study ivas undertaken to determine the effect of sti-eptomycin^ on 
uncomplicated pertussis. 

In 1945, Bradford and Day^ found that streptomycin is an effective agent 
in the treatment of experimental infection produced in mice by fresh strains 
of H emopliihis jiertitssis. 

Hegarty and associates- tested the activitj- of streptomjmin in vitro against 
strains of II. pertussis and found that it was both bacteriostatic and bacteri- 
cidal to this organism. 

A review of the literature^ at tlie time this study was started failed to re- 
veal information on the effect of this agent against pertussis in humans. It was 
for this reason that the pilot study was undertaken. No attempt was made to 
compare this form of therapy witli the use of human or rabbit hypei’immnne 
serum. 

PLAX OF STUDY 

Only patients having uncomplicated whooping cough in either the catarrhal 
or early paroxysmal stage of the disease were included in this study. The pa- 
tients were assigned in rotation to one of three groups. Those in the first group 
received streptomycin by the aerosol route; those in the second group received 
it intramuscularly, and those in the third received the usual s.ymptomatic whoop- 
ing cough treatment of the Cook Countj* Contagious Disease Hospital. The 
latter were considered controls. 

Before being assigned to a group, each patient was observed in the hospi- 
tal for three days. Cough plates and blood counts were made, and the charac- 
ter, duration, and luunber of paroxysms were determined. A diagnosis of 
whooping cough was made only if the patient exhibited at least two of three di- 
agnostic criteria: (1) ijositive cough plate; (2) a leueocjdosis with a lympho- 
cytosis; (3) t 3 ’pical parox^’sms of coughing. 

The patients were all observed in one ward. Nurses were assigned to this 
ward continubusl.v. The nurses wei’c speeifieall.v charged with the responsibilit.v 
of timing each parox.vsm as well as recording the number for each patient. The.v 
also noted whether or not emesis occurred and all other imcommon phenomena 
such as convulsions, epistaxis, c.vanosis, and apnea. During the greater part of 
this studj' the nurses so assigned had no other duties. The usual nursing care 
was handled bj' other nurses in the ward. Upon completion of the three-da.r 
period of observation and upon having established a diagnosis of pertussis ac- 
cording to the above standards, therapj- was started. 

From Uie Contairioiis Division of the Cook County Hospitai and tiie Department of Pedia- 
trics. University of Jliinois College of Medicine. 

•Streptomycin Calcium Chloride Complex, very kindly .supplied by Merck and Company. 

PoS 


Inc. 
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Group 1 patients received one gram of streptomj’cin dissolved in 8 c.c. of 
normal saline solution. One cubic centimeter of this solution was administered 
everj- three Iiours around the clock. The solution was nebulized bj^ attaching 
a Vaponefrin Nebulizer'^ to an oxygen tank, and administered ^^a an infant- 
sized B.L.B. mask. The rate of flow of oxygen was 4 to 6 L. per minute and the 
average period of time to administer an aerosol dose of streptomycin was from 
.seven to ten minutes. 

Group 2 patients also received one gram (one million units) of streptomyein 
daily, divided into eight equal doses given intramuscularly every three hours. 

Black and Poncher= have recently described an efficient and inexpensive 
mask which is lieing manufactured by the Vaponefrin Company. This would 
simplify the administration of aerosol therapy to the young infant. 

RESULTS 

Tables I to IV show that with the exception of one patient in the 
control group who died, practically all patients improved during their hospital 
stay. In those patients who received streptomycin, however, a more marked 
diminution in the average daily number of paroxysms oecurred than in the 
control group. The average duration of paroxysms was also significantly dif- 
ferent in the three groups. 

The number and severity of complications exhibited in the control group 
were significantly greater than in the other groups. Tavo patients developed 


Table I. Aerosol Treatmext 




average no. 

average no. 

AVERAGE 

AVERAGE 




PAROXYSMS 

PAROXYSMS 

DURATION 

DURATION 




DAILY BEFORE 

DAILY' AFTER 

BEFORE 

AFTER 




treatment 

TREATMENT 

TREATMENT 

TREATMENT 


FAME 

AGE 

( .3 PAYS ) 

(7 DAYS) 

(seconds) 

(SECONDS) 

remarks 

M. C. 

9 mo. 

25.0 

8.0 

20.0 

27.3 

, 

B. B. 

4 yr. 

12.G 

1.8 

20.1 

7.2 

Treatment stimu- 







lated paroxysms 

R.E. 

0 yr. 

13.0 

2.8 

27.2 

13.9 


T. J. 

4 yr. 

S.G 

2.2 

28.0 

20.7 


B. a 

3 yr. 

10.7 

0.5 

49.8 

5.0 


.T.P. 

15 mo. 

8.5 

5.0 

17.1 

14.8 

Twin 

G. W. 

10 mo. 

23.9 

9.0 

50.6 

50.0 


aL. 

3 yr. 

10.0 

4.8 

2G.4 

28.2 




Table II. IxTnAMr.sci-LAK Treatment 




AVERAGE NO. 

AVERAGE NO, 

AVERAGE 

AVERAGE 




PAROXYSMS 

PAROXYSMS 

DURATION 

DURATION 




DAILY BEFORE 

DAILY APTEK 

BEFORE 

AFTER 




TREATMENT 

TREATMENT 

TRF-ATMENT 

TRr..\TMENT 


NAME 

AGE 

( 3 DAYS ) 

(7 DAYS) 

(.SECONDS) 

(SECONDS) 

REjr.vp.Ks 

N. K. 

C mo. 

1S.7 

7.C 

35.5 

40.0 

Bash fourth day 

L.U. 

a mo. 

20.2 

11.0 

G9.S 

28.0 

of treatment’ 

L. S. 

.a mo. 


LG 

21.9 

8.7 


.1. L. 

a mo. 

lO.G 

3..S 

75.0 

.34.2 


S. C. 

•S mo. 

.1.3 

1.8 

24.5 

1S.7 


X. M 

a mo. 

7.0 

3.G 

23.7 

17 6 


r. K. 

G \%k. 


1.1.5 

51.5 

37 1 


R. W 

7 ino. 

UI.G 

3,1 

.33.9 

Ij'.T 



V.TO vrry Kindly .«u|>plk-.l by tli.' V;u.oncfrin Comp;,ny of ChIc.ip:o, 
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Table III. Control 


1 

1 

1 

AGE 

AVERAGE XO. I 
PAROXYSMS : 
DAILY BEFORE j 
TRE^ITMEXT j 
(3 DAYS) 1 

AVERAGE XO. 
PAROX^'SMS 
DAILY after 
TREATMEXT 
(7 DAYS) 

1 AVERAGE j 

1 DYRATIOX ! 
1 BEFORE 

1 TBEAT3fEXT 
! (SECOXDS) 

AVERAGE 1 
DYEATIOX j 
AFTER 

tre-\t:mext 

(SECOXDS) 

REMARKS 

c. s. 

5 vr. 

0.0 

S.4 

12.8 

21.3 

Scarlet fever 
twelfth day 

L. \y. 

3 yr. 

19.0 

9.3 

53.0 

30.5 

Severe emesis 

E. \v. 

6 yr. 

13.0 

9.5 

70.7 

46.2 

Still vomiting on 
discharge 

B. s. 

4 yr. 

24.0 

11.2 

64.3 

67.3 

Otitis media on 
tenth dav 

R. P. 

15 mo. 

10.0 

10.0 

18.9 

37.3 

Twin better 

B. K. 

Si mo. 

9.0 


22,1 


Died. Fifth day 
broucliopneu- 
monia 

A. W. 

2i yr. 

12.0 

3.1 

27.8 

34.1 

Otitis media 
twelfth day 

S.B. 

IS mo. 

9.0 

8.7 

21,0 

20.2 


Table IV 



1 AVEfLVGE NUMBER OF | 
1 PAROXYSMS PER DAY i 

AVERAGE DURATION OF j 
PAROXYSMS PER DAY 1 


1 

BEFORE 
TRE-VTMENT 
(3 PAYS) 

AFTER j 

TREATilEXT 
(7 DATS) 1 

REFORE 1 
TREATMENT i 

(3 days) I 


NUMBER OF 
CHILDREN IX 
, STUDY 

atnient: 

Aerosol 

14.0 

4.3 

30.6 

20.9 

s 

Intramuscular 

15.8 

6.0 

42.0 

25.1 

s 

Control 

13.4 

8.6 

37.1 

38.4 

7 


Differences: 

Aerosol 

intramuscular 

Control 

Per cent change: 
Aerosol 
Intramuscular 
Control 


- 9.7 

- 9.8 

- 4.S 

-69.3 

-62.0 

-3a.S 


- 9.7 
-1G.9 
+ 1.3 

-31.7 

-40.2 

4” ti.O 


(One died) 


otitis niediti wJiieli was treated with sulfadiazine and one infant developed 
bronchopneumonia and died in spite of oxygen, sulfonamide, and penicillin 
treatment. 

One set of twins was observed. It ivas noted that the streptomycin-treated 
twin s disease ran a more benign course than the untreated twin, as he fed 
better, was not as apathetic, and had fewer and less sevei’e paroxysms, 

COJIJIENTS 

While this is a small .series of ea.se.s, it was thought by the investigators and 
nurses who observed each patient daily (hat the patients who received strepto- 
mycin via aerosol did much better clinically than the other two groups, despite 
the fact that the children had to be awakened to receive the treatment. This 
awakening frequently initiated a parosysm. For this reason, the figures on 
the number and severity of paroxysms during the period of ti’eatment arc not 
recorded in this report, because they arc misleading. 
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No toxic effects of the drug were noted with the exception of a transitory 
generalized morbilliform eruption which lasted two days in one patient who 
received streptomycin intramuscularlj*. 

Since there had been no previous experience with streptomycin in whoop- 
ing cough, our dosage of one gram a day and the length of treatment of one 
week Avas arbitrarily decided upon. From this pilot studj’-, Ave believe there 
is sufficient evidence that streptomycin is of clinical benefit in the treatment 
of pertussis to justify more extended use. It also appears that the aerosol 
route of administration is the one of choice. This is in agreement Avith a state- 
ment recently made by Bradford.^ One AA'eek of treatment appears to be suf- 
ficient in the average case. No attempt to evaluate untoAvard reactions on the 
vestibular function to streptomj’’cin aa'Us made, because treatment Avas only ad- 
ministered for one Aveek. 

The decrease in the number of paroxj^sms, the lessening of the severity of 
the paroxysms, the marked decrease in complications, and especially the clin- 
ical impression obtained bj’ trained obsen'ers, all attest to the efficacy of therapy 
AA'ith streptomycin, especially Avhen given by the aerosol route. 

CONCLUSIONS 

1. Streptomycin appears to be an effective therapeutic agent in the treat- 
ment of pertussis. 

2. The aerosol route of administration is the method of choice. 

3. No untoAvard results Avere noted after one Aveek of therapy. 
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VENOUS PRESSURES IN CHILDREN IN HEALTH AND DISEASE 


H. Russell Irwix, M.D.,* axd TK^ms Winsor, jM.D. 

Los Angeles, Calif. 

S INCE tlie original determination of venous pressure by Stephen Hales* in 1767, 
little data pertinent to this measurement in ehildren have accumulated.*'* 
In 1916 Hooker,- in studying the influence of age upon venous pressure, made 
observations in children, using an indirect method in which the end point was 
determined Ijy noting the collapse of a vein. Lambert^ found tlie mean venous 
pressure in ehildren, using the direct method of Moritz and Tabora^ to be 48.4 
mm. of water. Jacques* using the same method determined the venous i^ressure 
on thirt 3 ’-six children whose ages ranged from 7 to 15 .vears. His mean value 
was 48.3 mm. of water with a standai'd deviation of 15.2. Prior to 1943, most 
direct methods were impractical for determining venous pressure in children 
because of the large needles necessaiy for its determination.® The phlebomanom- 
cter described b.v Burch and Winsoi” proved suitable mainl_v because of the 
small needle wliieh could be emplo.ved. The instrument is small, simple to use, 
and ma,r be placed on an adjoining table near the patient. Blood loss is negli- 
gible. Multiple determinations ma.v be made emplojnng small veins. It is a 
practical portable instrument suitable for office use. 

The indications for accurate direct venous' pressure measurements are 
numerous. Tlie.v are essential for; (1) the proper evaluation and treatment of 
man.v clinical sjudromes such as right ventricular failure, venous obstruction, 
shock, edema, and disturbed water balance; (2) accurate diagnosis; (3) early 
and objective evaluation of therap.v; (4) following the course of certain clinical 
states; and (5) determining prognosis. Being objective, venous presshre meas- 
urements ai’c free from the inaccuracies of man.v subjective procedures. 

It is the piirpose of this report to: (1) establish normal values for venous 
pressures in ehildren using an accurate, practical, direct venous pressure method: 
and (2) compare venous pressures in normal children with venous pressures in 
patients with rheumatic heart disea.se without evidence of congestive heart fail- 
ure and in patients with other disease states. 

METHODS AND MATERIALS 

Fifty children betM-een the ages of 3 and 10 years, with normal cardio- 
vascular sj'stems, were studied. In addition the following childien n-ere studied : 
Thirteen children M-ith rheumatic heart disease without evidence of congestive 
heart failure, and four children with glomerulonephritis, one of whom showed 
evidence of m.voeardial damage but no clinical evidence of congestive failure. 
The subjects re.sted at least thirty minutes prior to venous pressure measure- 
ment. then were ])laccd on a firm table in tlie supine iiosition. The phlebostatic 

•1‘Yoni Cliil<lrcn5 Hospital. Los An^^oles. California, and the Cardiovascular Laboratory', 
Cnivorsity of Soutiiorn Callfomia Medical School. Los Anpeles. 
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level®’® was determined, using a centimeter ruler and level. The level was 
placed at the fourth intercostal space and the anteroposterior diameter was 
measured, taking the distance from the lower portion of the level to the bed. 
The arm Avas placed at an angle of 45 degrees from the body so that the ante- 
cubital vein in which the venous pressure Avas to be measured Avas horizontal 
Avith one-half the anteroposterior chest diameter. This has been referred to as 
the plilebostatic level.®' ® No talking or breath-holding Avas permitted. The 
measurement Avas taken using a small-gauge needle Avhich Avas inserted in the 
direction of the blood floAv. 

The instrument employed recorded venous pressure in millimeters of Avater. 
A pressure-balancing bulb alloAA'ed accurate determination of the venous pres- 
sure. The size of the needle Avas not of great importance to the aecurac.y of the 
readings, as all readings Avere made Avhen no floAv of fluid in the instrument Avas 
present. A No. 25 or 26 needle A\'as ordinarity utilized. Prom three to six con- 
secutive readings Averc taken and the loAve.st pressure Avas recorded. 



Eic,-. l.-Thc a.Mr.butlon of p.-,t.ents at various ^enous pressure levels. 


1 cuons Prissurcs iu Xormal Children Thi> ihpip 

chibb-on (eighteen uirls and tlnrtAMAvo bovsT 

,.4.3 n f vf. f “ 

ooiU oi the "roup hail venous i)rcssures wliioli wm \ Pci 

Avator. (Fi„ i.)' ' '^etAveen 30 and 81 mm. d 





VENOUS PRESSURES IN CHILDREN IN HEALTH AND DISEASE 


H. Russell Irwix, M.D.,* and TKA^^s Wixsor, j\LD. 

Los Axgeles, Calif. 

S INCE the original determination of venous iiressure b.y Steplien Hales^ in 1767. 

little data pertinent to this niea.surement in children have accumulated.-'^ 
In 1916 Hooker,- in studying the influence of age upon venous pressure, made 
observations in children, using an indirect method in which the end point was 
determined b,v noting the collapse of a vein. Lambert^ found the mean venous 
pressure in children, using the dii’eet method of iMoritz and Tabora^ to be 48.4 
mm. of water. Jacques^ using the same method determined the venous pressure 
on thirty-six children whose ages ranged Horn 7 to 15 .years. His mean value 
was 4S.3 mm. of water with a standai’d deviation of 15.2. Prior to 1943, most 
direct methods were impractical for detennining venous jiressure in children 
because of the large needles necessary for its determination.® The phlebomanom- 
cter described b.v Burch and Winsor proved suitable mainl.y because of the 
.small needle which could be employed. The instrument is small, simple to use, 
and ma.v be placed on an adjoining table near the patient. Blood loss is negli- 
gible. llultiple determinations ma.v be made employing small veins. It is a 
practical portable instrument suitable for office use. 

The indications for accurate direct venous pressure measurements are 
numerous. They are essential for: (1) the proper evaluation and treatment of 
man.v clinical syndromes such as light ventricular failure, venous obstruction, 
.shock, edema, and disturbed water balance; (2) accurate diagnosis; (3) earl.v 
and objective evaluation of therapy; (4) following the course of certain clinical 
■states; and (5) determining prognosis. Being objective, venous presstire meas- 
urements are free from the inaccuracies of man.v .subjective procedures. 

It is the purpose of this report to: (1) establish normal values for venous 
pressures in children using an accurate, practical, direct venous pressure method; 
and (2) compare venous pressures in normal children with venous pressures in 
patients witli rheumatic heart disea.se without evidence of congestive heart fail- 
ure and in patients with other disease states. 

METHODS and M.ATEKIALS 

Fift.v children between the ages of 3 and 10 .vears, with normal cardio- 
vascular systems, were studied. In addition the following children were studied ; 
Thirteen children witli rheumatic heart disease without evidence of congestive 
lieart failure, and four children with glomcnilonephritis, one of wliom showed 
evidence of m.vocardial damage Init no clinical evidence of congestive failure. 
The subjects rested at least thirty minutes prior to venous pressure measure- 
ment. then were placed on a firm table in tlie supine position. The phlebostatie 

•From ChiMrrns Hospit.'il, Lo'^ .Vniroles. California, and tho Cardiov.ascul.ar Laboratoo', 
Fnivcr.sitj- of Southern California Jlcdical School. Los .Angeles. 
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Venous pressures in fifty normal snb.iects between 3 and 10 years of age 
were analyzed according to age (Fig. 2). The average in the 3-year-old group 
was 43.3 mm. of water; in the 6-year-old group, 60.5 ; in the 9-yeai'-old group, 62.1. 

Twelve subjects from 3 to 5 yeai-s of age had a mean venous pressure of 
46.2 mm. of water with a standard deviation of 16.9 (Fig. 3). Thirty-eight 
subjects (5 to 10 years of age) had a mean pressure of 58.3 mm. of -water -^wth 
a standard deviation of 15.7. In general it can be seen that venous pressure 
increased with age. 

Venous pressures -were compared in male and female subjects. The average 
venous pressure in thirty-two males -was 54.9 mm. of -water and in eighteen 
females 53.9. These differences are not significant. 

Venous Pressures in Paiients With Rheumatic Heart Disease Without Evi- 
dence of Conejestive Heart Failure. — The antecubital venous pressures in thirteen 
patients with rheumatic heart disease without clinical signs of congestive heart 
failure were studied (Table I). Certain patients had evidences of mild or 
moderate cardiac enlargement or slight abnormalities in the electrocardiogram. 
The blood pressures were -within normal limits. None presented dyspnea, edema, 
rales, hepatomegaly, or clinical evidence of venous h 3 "pertension. The mean 
venous pressure was 92.7 mm. of urntei’. This maj' be compared wuth the mean 
pressure in normal children of 54.3 mm. of water. 

Venous Pressure in Patients With Acute Glomerulonephritis. — Antecubital 
venous pressures were studied in four patients -with glomerulonephritis. Three 
were in the acute stage mth rales and edema. Slight electrocardiographic 
changes w’ere noted. The average venous pressure for this group was 97.3 mm. 
of water ± 21.2 (Pig. 3) . 

DISCUSSION 


In 1943 the phlebomanometer was utilized in determining normal venous 
pressures in adult individuals. The average pressure -nms 97 mm. of ivater. 
This is considerably higher than for indmduals between the ages of 3 and 10 
yeai-s, whose average venous pressure was 54.3 mm. This is in keeping with 
Hooker.’s findings of a gradual increase in venous pressure wdth age.^ To our 
knowledge, noimal values for venous pres.sure in individuals below 3 years of 
age are not known. 

In children, as in the adult, there were no significant differences between 
venous pressures in male and female. 

In adult individuals, when the plilebostatic level is used, chest thickness does 
not materially influence the venous pressure. For e.xample, in adults whose 
plilebostatic levels averaged 126 mm., the venous pre.ssure was 103 mm of Avater- 
in those whose phlebostatie levels averaged 89 mm., the venous pressure was 
104 mm. of water.* In children, however, using the same method, the venous 
pre.ssure increases as the thielaiess of the chest increases This ma • h d 
the inerease in the venous pressure with age. Children whose phleboLat'ic levels 


averaged 60 mm. had venous pre.ssures averaging 40 


phlebostatie levels averaging 75 mm., had venous pre.ssures 
of water. 


mm. of water. Those ivith 


averaging 64 mm. 
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Fiff. 2 . — The relation of \enous piessuro to age, using the phlebonianometer and the phlebo- 

static level as a point of reference. 
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rheumatic ht. disease 



7e.l 97.3 118.5 



normal o-io years 


I 1 

32.6 58 3 74 0 
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3-5 years 

29.3 46 2 63-1 

I I ■ 'l 

0 30 60 90 120 

venous pressure mm water 

Fig. 3. — Mean ^cnous pressure levels and standard deviations of normal children from 3 to 
vears and from 5 to 10 j'cars of age as compared -aitli the thirteen patients iMth rlieumatic 
heait disease \Mtliout clinical e\iclencc of heail failure and the four patients ^^ith glorncnilo- 
nephriti*:. 
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Tlic direct nictliod was ordinarily a suitable procedure for determining ven- 
ous pressure in patients 3 years of age or older. In younger patients there was 
difficulty in securing cooperation. j\Iost accurate venous pressiwe measurements 
were determined when the veins were )ninetured on the first attempt. It was 
usually accomplished using a No. 25 or 26 needle. Undue trauma caused veno- 
spasm and poor cooperation witli elevation of the pre.ssure. It should be pointed 
out that the position of the arm is important. Ideally, the arm Avas held at 
approximately 45 degiees from the body. When close to the body, there was 
often venous obstruction. This likewise oecuri'cd when the arm was greater 
than 90 degrees from the bodj*. 

In the above experiments the needle was inserted in the direction of the 
blood flow. It has been shown that differences in placement of the needle in 
regard to the direction of the flow jiroduces some differences in pressure. The 
average difference in the adult was approximately 15 mm. of water. This dif- 
ference Avas particularly noticed Avhen small veins Avere used. Thus in the deter- 
mination of venous pressure in children, it is essential that the needle be placed 
in the direction of the blood Aoav if comparable readings are to be expected. 

Venous pressures differ in various veins of the body. Venous pressure is 
ordinarily higher in veins more distal to the heart. In nomial adults, compara- 
tiA'e A’enous pressures arc approximately as folloAVS: Antecubital, 97 mm. of 
AA'ater; femoral, dorsal, metacarpal, malleolar, and pedal pressures are 111, 120, 
150, and 176 mm. of Avater, respecth'ely. Thus deteminations made in Amins 
other than the antecubital veins require different interpretation. In adults 
Amnous pressures in the right and left antecubital veins are essentially the same. 
It is probable that this also holds true for children. It has been said that the 
pressure in the veins of the left leg is someAA'hat higher than that of the right 
leg. This is allegedly due to the crossing oA'er of the sigmoid and other struc- 
tures and compression upon the left iliac vein. This, hoAA'ever, has not been 
confirmed by all observers 


There is a dail 3 * Amriation of venous pi’essure in the adult, AA'ith higher eve- 
ning readings. This variation maj* represent a change of as much as 39 mm. 
of Avater throughout a tAvelve-hour period. It is probable that the venous pres- 
sures in children undergo the same dail.v Amriation. The present A'-enous pressure 
determinations Avere made at vai-jdng periods during the day, no attempt being 
made to control this factor. As about half of the venous pressure determinations 
Avcrc made in the evening, the extreme upper limits Aimuld include the hi«-her 
pressures reached Thus the range of normal is necessarily AAude. ° 


Consecutive daily pressures in adults recorded under similar conditions at 
the same time of the day showed a variation as much as that shoAvn durino- the 
course of a single day. It is likely that a similar variation occurs in children 
Sucli daily variations, hoAVCA-ei-, do not inA-ariabl.A^ occur. In one child in Avhon 
venous pressures were determined daily for four days, at different times of the 
day, the venous pressures Avere 75, 75, SO, and 58 mm., respeetivelv 

The establishment of normal venous pressure levels in children is essentini 
to the proper classification of many disease states. Venous In-pertension venou 
iiormotcnsion. or venous h.vpotension may exist. In the age group 3 to 10 y^re 
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In the Ireatnient of patients with cardiac disease in whom intravenous 
ihcrapy, particularly plasma and blood, is administered, venous pressure deter- 
minations arc highly desirable in controlling the amount and rate of speed of 
administration. It was noted in one patient with nephrosis, whose resting venous 
pressure was 54 mm. of water, that the intravenous administration of serum 
albumin increased the pressure to 69, 97, and 117 mm. of water following the 
administration of 20, 50, and 75 c.c. of 25 per cent sennn albumin, respectiveljL 
Thus the administration of 75 c.c. of 25 per cent serum albumin produced an 
increase of venous pressure which was 100 per cent above the child’s normal 
value. 

SUMJIARY 

The anteeubital venous pre.ssure was studied in fifty normal children and 
in groups of patients with rheumatic heart disease without clinical evidence of 
congestive heart failure and in patients with glomerulonephritis. The mean 
venous pressure for normal children between 3 and 10 jmars of age was 54.3 mm. 
of water with a standard deviation of 17.1. Between the ages of 3 and 5 years, 
the mean pressure was 46.2 mm. of water, + 16.9. Between the ages of 5 and 10 
years the mean pressure was 58.3 mm. of wmter, + 15.7. The venous pressure 
increased ndth age. Patients with rheumatic heart disease without evidence of 
congestive heart failure and patients with glomerulonephritis had higher venous 
pressures than did normal individuals. The determination of the presence of 
venous hypertension, venous normotension, or venous hypotension is of import- 
ance, and can be readily ascertained. 

We are grateful to Jlr. Jack HaverPack for the statistical evaluation of tliis study. 


REFERENCES 


1. Hales, Stephen: The Annual Register for the Year 1767, London 7: 42, 1783. 

2. Hooker, D. R.: The Influence of Age Upon the Venous Blood Pressure in Man Am T 

Physiol. 40: 43, 1916. ’ 

3. Lambert, .John P.: Venous Pressure in Children, Am. J. Dis. Child 52; 1088 1936. 

4. Jacques, L. H.: Venous Pressure in Children, J. Iowa M. Soc. 32: 294, 1942. ’ 

5. Moritz, F., and von Tabora, D.: Ueber die parodoxen Atemschwankungen des Venen- 

druckes beim Menschen den Druek in oberflachlichen Venen exackt zu bestimmpn 
Deutsches Arch. f. klin. Med. 98: 475, 1910. ’ 

6. Griffith, G. C., Chamberlain, C. T., and Kitchell, I. R.; Observations on the Practical 

Significance of Venous Pressure in Health and Disease With Review nf fUa 
Literature, Am. J. M. Sc. 187: 643, 1934. 'mwottne 

7. Burch, G. E., and Winsor, Travis: The Phlebomanometer, a New Apparatus for Direct 

Jleasurement of Venous Pressure in Large and Small Veins J 4 Ar A lov. ei 

inj.Q ' * * yi. 


8. Winsor, Travis, and Burch, G. E.: Phlebostatic A.vis and Phlebostatic Level Refere^ee 

Levels for A'^enous Pre.ssure Measurements in Man, Proc. Soc Evner Uiei r vr i 
58: 165-169, 194.5. ‘ uiol. ^ Aled. 

9. Winsor, Travis, and Burch, G. E.: Use of the Phlebomanometer- Normal „ 

.sure Values and a Study of Certain Clinical Aspects of Are„ou_ Hvlnef- 
Man, Am. Heart J. 31; 387, 1946. ‘ Hypertension in 



562 


THE JOURXAL. OF PEDIATRICS 


venous hypertension probably u'ould exist when the antecubital venous pressui-e 
is greater than the maximum attained in this series, i.e., 100 mm. of water; and 
it would possibly exist when the pressure is above 71.4 mm. of water. Venous 
hypotension would probably exist when the venous pressure is below 24 mm. of 
water ; and it would possibly exist when it is below 37.2 mm. of water. Venous 
normotension would possiblj' range between 37.2 and 71.4 mm. of water and 
pi’obably range between 24 and 100 mm. of water. 

'Wnous Iniiertension may be either generalized or localized. A generalized 
inei-ease as detected by multiple venous pressure determinations is caused by 
right ventricular congestive heart failure; vahuilar heart disease, especially 
tricuspid stenosis; congenital eardiae anomalies — ^for example, congenital tri- 
cuspid stenosis; peidcarditis, either constrictive or effusive; or following or dur- 
ing intravenous medication, particularly plasma, blood, or serum proteins. 

Localized venous hypertension may result from obstructions arising within 
the vein, i.e., thrombosis or embolism ; changes in the vessel wall, i.e., torsion 
or iihlebitis; and changes external to the vessel wall when obstruction is pro- 
duced, i.e., neoplasia or adhesions. 

Venous hypotension is found in patients with shock or peripheral circulatory 
collapse. 

It is possible that the venous pressure is elevated in patients with rheumatic 
heart disease before other clinical signs of failure are evident. In these patients, 
many of whom had rheumatic mitral stenosis and/or insufficiencj’^ and right axis 
deviation in the electrocardiogram, there was an increase in the venous pressure. 
There was, however, no other eindence of congestive lieart failure. Lai’ge hearts, 
as measured by the cardiothoraeie ratio and as determined fluoroscopicall.v, were 
sometimes present. It has been said that a large heart is a failing heart. If 
this is the ease, it is probable that an elevated venous pressure is an earlier 
indication of failure than is edema. It is possible that an elevated venous pres- 
sure is the earliest sign of right ventricular congestive heart failure. On occa- 
sion, the venous ijressure was high when cardiac enlargement was not demon- 
strable. This may be due to difficulty in demonstrating right ventricular en- 
largement by x-ray. Por example, B.C. (Patient 13) in Table I showed.a cardio- 
thoracic ratio of 42 per cent and a venous pressure of 107 mm. of water. The 
heart in this instance was not clinically enlarged, and the electrocardiogram was 
within noiTOal limits; however, mitral stenosis and insufficiency were present. 

The venous pressin-e was elevated in four patients with glomenilonephritis. 
One of these patients showed clinical signs of mj-ocardial damage, but none 
exhibited clinical cridence of cardiac failure. A high incidence of cardiac in- 
volvement is known to occur in this disease. 

In congenital heart disease, right axis deviation and right ventricular strain 
associated with a right auricular strain is a common finding. Not uncommonly 
an elevated venous pressure is one of the earliest signs of failure of the right 
side of the heart. 

In patients with pericarditis, the venous pressure is often of considerable 
aid in diagnosis as well as in therapy. A rising venous pressure, particularly 
when associated with a falling arterial pressure, is ordinarih- an indication for 
surgical intervention. 
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EXPERIMEXTAL RESULTS 

In all tlie illuslrations, the upper tracing of eacii figure is the left hand, 
and the lower tracing is the right hand. 

- Figs. 2, a and 2, b are examples of tracings of two controls. The first is 
that of a normal adult; the second that of a patient with rheumatic fever but 
no chorea. These results were olfiained on the first trial. The controls were 
able to'ln-ing the needle up to the base line and keep it on the base line with 
small variations during the ninety-.seeond revolution of the Ivj^mograph drum. 
Tlie record of a mentally deficient patient is .shomi in Fig. 2, c. His attention 



h.- 


X, 


c. 



,, , 2-— The upper tracing m each figure is the left hand and imvo- i, ■ 

adult. h, N’lne-year-old patient with rheumatic right 

naih>m^'? f.T"'’)'' defective patient, unable to cooperate in the chorea, 

patient with rheumatic fever and active chorea. ® ‘“t. d, X'lne-year-old 



THE SQUEEZOGRAM: AN OBJECTIVE METHOD FOR RECORDING 
THE COURSE OF CHOREA 


Julius J. Cohen, M.D., and Joseph Dancis, M.D. 

New York, N. Y. 

D uring the past 3’ears, manj' H-pes of therapj* liave been used for eliorea. 

Some have enjoj’ed only brief fa^mr;^ others, such as fever tlierapj^,^ the 
ketogenic diet,= and phen3d-ethj'l-In’-dantoin (Nirvanol),^ are current^' in use. 
The evaluation of these various measures has been hampered b3' the lack of 
an objective method for recording the severit3' of the disease and its course 
during therap3'. Although eleeti'oeneephalograph3',® electroin3'ograph3',“ and 
other technical procedures^"'’ will reveal definite abnormalities in tiie choreic 
patient, these metliods offer obvious difficulties for routine use. The need for 
a bedside method of recording tlie severit3" of tlie movements led us to adojjt tlie 
simple mechanical device described below, wliieh, for want of a better term, we. 
have called the “squeezogram.” 

PROCEDURES 

The apparatus used to record graphical^v tlie severit3’ of clioreiform and 
other t3'pes of movements is shown diagrammaticall3' in Pig. 1 . A small, soft 
rubber bulb of the asepto syringe t3’'pe is connected to the tambour b3'' rubber 
tubing. Changes in pressure on the bulb are transmitted to tlie tambour. Tliese 
vibrations are recorded on a smoked drum. 

In conducting tlie test, a hoi’izontal line is drawn on the drum. The needle 
is adjusted so that it rests about one centimeter below the base line. The pa- 
tient is instructed to squeeze the bulb so as to bring the needle up to the base 
line and to maintain it at that level. All distracting factors are removed from 
the subject’s attention, and all recoi-dings are done in a quiet room with 011I3' 
the observer and the patient present. It is emphasized to the patient that he 
is not competing, mei’eh' that a routine record is being made. Remai’ks are 
never made regarding poor tracings; and when the subject himself notices in- 
creased movements, he is reassured as to their implieation. 

The subjects of these experiments were patients with chorea on the wards 
of Bellevue Hospital between Jnl3’, 1947 , and Januaiy, 194 S. As controls, a 
number of patients admitted to the Children’s iMedical Serwce with diagnoses 
other than chorea, and a few normal adults were studied with the procedure out- 
lined above. 

Under the same general conditions, recordings of other diseases with in- 
voluntaiy movements were obtained. Patients with delirium tremens on the 
alcoholic wards, and patients with Parkinson’s disease in the neurology de- 
jiartment were the subjects of these observations. 

From the Pediatric.® Department. New York University Collese of Jledicine, .and tlie 
Clilldren's Medical Service, Bellevue Ho-apit.al. 
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on the test could not be maintained and he showed irregularities on several 
attempts. In Fig. 2, cZ a tracing is showm of a choreic patient. The tj^pical 
irregular movements are well demonstrated here. 

Fig. 3 consists of three groups of .serial recordings of choreic patients. 
Some of the patients showing abnormal tracings had tv'o or three tracings taken 
in a single day. They were compared to determine the influence of practice. 
No changes were found on recordings taken during a single da.v. 




Tracings ore ronroducofi in « 

i.-i tlie left liancl. ana the lower tracine u actual size, in each fisnire tv,o 

mission, h, same patient four Cays laUf “f #^num''WTen"s ‘on"i"a? 

'»vn 1 arKinson’s disease. 

In I ig. 3, a are samples of serial rccoi-flirujc c 
admitted witli severe chorea. As is seen in tho f ^ ^‘^ear-old hoy (R. B.) 
quite normal. The right hand liad marked chorTifn*^^ tracing, the left hand was 
sequent tracings progressed gradually to normal ^ ^^'’^ments which in sub- 
1' ig. 3, b represents recordings from a 0 -.mo i j , 
ately severe chorea who had been hospitalized f 

tions were begun. The first three tracings reteaTaTa'i 

gs reteal a gradual improvement. On 
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July 2 S, a temporan- relapse is recorded. It was independently agreed that 
she had become more severe elinicady at that time. The patient then went on 
to a long course of mild chorea. 

Fig. 3 , c shows the tracings of an 11 -year-old girl (IM. S.) admitted with a 
two-week history of grimacing, involuntary hand movements, twitching, and 
loss of coordination. The first recording ivas taken after she had completed a 
forty-eight-hour period of starvation and when she had just been started on a 
ketogenic diet. This shows 01113' an isolated incoordinated movement; but twitch- 
ing was stiU seen about the mouth. All the following recordings were quite 
close to what mai* be considered normal. In spite of cessation of hand move- 
ments, she still manifested choreic movements of her facial muscles and tongue. 
These latter movements diminished in activit3’ through the first four record- 
ing. B3' the fifth tracing, all clinical signs had disappeared. In this ease, the 
tracings do not represent the true course of her chorea. Such cases must be 
followed b3’ clinical observation, as no objective technique can be applied easili'. 

The tracings in Pig. 4 ( 4 , a and 4 , b) are those of a 54 -year-old man (B. H.) 
admitted to the alcoholic ward with delirium tremens. He demonstrated a fine 
hand tremor superimposed on a coarse tremor of his whole arm. The first 
record shows this fine hand tremor superimposed on the wavering line. A 
recording taken four da3’s later ( 4 , b), when no fine tremor or coarse tremor of 
his arm could be demonstrated cluiicall3’, showed onl3' a suggestion of tremor. 

The tracing of a patient (P. W.) with the tremor of Parkinson’s disease is 
shown in Fig. 4 , c. Clinieall}' the tremor was veiy overt in his left hand, while 
none was noticeable in his right hand. This is borne out Iw the tracing. 

DISCUSSION 

The experience which we have had with the squeezogram has shown that 
it will record objectiveh’ the course of chorea. It ma3’, therefore, be applied to 
evaluating therapeutic procedures. The apparatus is simple and readil3' avail- 
able. Frequent records ma3' be easil3' taken and the results permanent^' ap- 
pended to the patient’s chai’ts. However, it must be pointed out that this tech- 
nique is limited b}' recording onh' abnormal movements of the hand. This is 
ampl}’ demonstrated b3' the tracings of Patient j\I. S. in Fig. 3 , c. Although 
she had choreifoi-m movements of the face, her squeezograms were perfeetl}' 
normal. 

It is interesting to note the differences in tracings from other involuntaiy 
movements. Those of chorea are coarse, irregulai',' and uncoordinated. The 
movements in delii'ium tremens and Parkinson’s disease are fine and regular, 
and show coordination. The tracings illustrate well what has been noted 
clinical^’. 

SUMMARY 

A simple graphic method for recording the severity* of choreifonn move- 
ments is described. This permits a more exact evaluation of tlierapeutic agents 
than has heretofore been possible. 



DANCIS ET AL. : GRID FOR RFXORDIXG WEIGHT OF PREMATURE INFANTS oll 

calories per kilogram after the third or fourth week-, showed, as might he ex- 
pected, a less rapid early weight gain and a more rapid one than ours in the 
later weeks of observation. Although the expected weight gain is, therefore, 
affected by the caloric intake, the feeding policies employed in this country 
vary within relatively narrow limits and hence we believe that the weight chart 
sliovm will prove useful even under slightly different conditions than those in 
our clinic. 
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A GEID FOR RECORDING THE WEIGHT OF PREMATURE 

INFANTS* 


Joseph Dancis, M.D., John R. 0 ’Coxxell, il.D., and 
L. Emmett Holt, Jk., M.D. 

New York, N. Y. 

A lthough t]ie weight curve of the normal full-temi infant is probably as 
weU known as any pediatric datanm, there is surprisingly little informa- 
tion as to tile gain in weight of premature infants of various birth weiglits. Tlie 
only statistical compilation with which we are familiar is tliat of Dunham, 
Jenss, and Christie,^ who reported a composite weight curve of a group of pre- 
mature infants between 1,900 and 2,000 Gm. at birth who were, followed for 
twentj’- daj’s onl}'. It seemed to us higldy desirable to have a grid showing 
the weight expectanej* eiuwes of premature infants of various sizes as a standard 
of reference for their progress, and we accordingly undertook to construct one 
from data of infants cared for on the BelleTOe Hospital premature unit. 

The weight curves of 100 premature infants ranging from 1,000 to 2,500 
Gm. at birtli who had exhibited no untoward complications in the neonatal 
period were supei'imposed and “normal” curves were drawn by inspection to 
conform to the grovUli patterns so revealed. The accompanying chart (Fig. 1) 
illustrates the result obtained. 

No attempt was made to achieve statistical accuracj’- in constructing these 
curves. They do not represent average performance of children on our unit. 
Tliey represent what the premature infant who develops without complications 
will do when fed and handled in a certain arbitrary manner, and as such we 
have found them exceedingly helpful in measuring the progress of our current 
cases. The.v are also useful in making comparisons of different foods. 

The chief variable in determining the weight curve of such a premature 
infant is the feeding policy. The routine for the children used in constructing 
the chart consisted of a regular stepudse inci’ease in the food beginning on the 
second day of life up to a total of 120 calories per Idlogram which was attained 
on the tenth day of life and was not further increased. Olac was used as the 
feeding in all instances. We have been interested in comparing these curves 
with data from two other institutions where a somewhat different feeding routine 
was followed. The report of Gordon, Lertne, and MeNamara,- from the New 
York Hospital in which an adequate calorie intake was achieved by the seventh 
i-ather tlian the eleventh daj*, indicates that a somewhat more rapid increase of 
weight can be obtained during the firet three weeks than we have shown. Con- 
versely, data from a gi'oup of premature infants from the Boston Lying-in 
Hospital analyzed by Clifford and IViiiter,^ in which a more conservative earl.v 
feeding policy was puisued followed by an increase in caloric intake above 120 

From the Department of Pediatrics, Xew York Universitj-, and the Children’s Medical 
Service. Bellevue Hospital. 

•Exhibited at the Fifth International Pediatrics Congress, Xew York Citj'. 
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EXPERIENCES AVITH EPIDEMIC DIARRHEA OP THE NEAVBORN 

The Use of Nutramigen In Its Dietary SIanagejient 

John Porter Scott, M.D,, and Josephine G. Kety, M.D. 
Philadelphia, Pa. 

introduction 

B etween July 26, 1944, and Oct. 10, 1946, a large number of cases of 
epidemic diarrhea of the newborn appeared in tlie Philadelphia aiea, hlaii}' 
of these infants were transferred to the Children’s Hospital of Philadelphia 
for treatment. Here, in spite of careful isolation measures, the infection spread 
to patients admitted for other disorders. Although not all newly born, many of 
the,se secondarily infected infants presented similar clinical courses and showed 
no parenteral infections. A series of seventy-five patients is studied in this 
paper, of which sixty-three were admitted from nurseries definitely known to be 
infected with this disease ; the remaining twelve acquired their infections in the 
Children’s Hospital. Only those patients who showed no parenteral infection 
on admission were included in this series unless it was clearly estalilished that 
sucli infection was a complication of a pre-existing diarrhea. 


PLAN OF treatment 

At the time of admission, most of the infants were believed to be aeidotic 
and the carbon-dioxide combining power was determined in forty-eight cases. 
Often it was necessary to administer fluid before the sample of Wood was wuth- 
drawn because of the shocked condition of the patient. Hydration was accom- 
plished first liy the intravenous administration of 5 per cent glucose in physiol- 
ogic saline, followed by the administration of % molar sodium lactate, the 
amount of which was adjusted according to the formula of Hartmann and 
Senn.' Half of the sodium lactate was given intravenously and half subcutane- 
ously. In most of the cases this was followed by the intravenous administra- 
tion of plasma, or, if the infant was anemic, whole blood. In a few cases 5 per 
cent solution of casein hydrolysate*’ was given intravenously. During the period 
of hydration, oral fluids were withheld or greatly restricted, according to the 
severity of the diarrhea, for periods ranging between 12 and 72 hours, until 
tolerance to oral feeding was regained. Oral feeding was recommenced in the 
form of b per cent glucose in physiologic saline in small, frequent feedings If 
these were well tolerated, the next oral feeding offered was a rice gruel of 5 per 
cent slrenglh, prepared by long cooking in a double boiler. In some cases other 
feedings were used in place of the vice gruel-, among the.se were emulsions of 
dr^ipple or banana, weak tea, barley water, or farina gruel. 

111.' Meaic,il FcrvlcL'^it the amdren^? Ho.?pi\a?'or^mIuaderphiiu"*' ^^^ Pennsylvania, an.l 
•Anilptn folullon. Mcavl 3ohYiPon ami Companv, 
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infants •n'cighing 750 Gm. at birtli represents observations on a very feiv infants 
of this weight who have survived. 


SUMMARY 

A grid is presented showing expected weight curves for premature infants 
of varying birth weights. Its usefuhiess and limitations are discussed. 
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in their first. In their first epidemic, in the nursery of a general hospital, oni> 
3.5 per cent died; in their second epidemic in the same institution 23.8 per cent 
died. The first thirty-seven cases of our series had a mortality rate of 37.8 per 
cent, while the second thirty-eight cases had a mortality rate of 10.5 per cent. 

2. Interval hetween onset and admission-: This period was brief in manj 
cases where death occurred and long in many patients who survived. It could 
not be correlated with the prognosis in this .series. 

3. Resumption of milk: Manj' infants were found to have recurrences when 
milk was added to the glucose or rice gruel. In those wliose milk was added in 
the form of Nutramigen, this seemed to occur less frequently. The recovery 
rate of the patients fed Nutramigen seems better than those fed on other forms 
of milk. The number of eases is small, and other factors, .such as lower viru- 
lence, may be partlj^ responsible for the better results. 

4. Relapses: These occurred in thirty-six of our seventy-five patients, oi- 
ls per cent. They have been referred to as the “biphasic course” in other 
papers. Of the thirty-six infants who had relapses, ten died, or 27.7 per cent, 
little above the mortality rate of the group as a whole (24 per cent). 

5. Severity of the acidosis: In forty-eight infants the plasma cai'bon- 
dioxidc combining power was determined before fluid was administered. The 
results in these infants were as follows; 


ADMISSION PDASMA CO, 

1 EECOVEP.EP 

1 DIED 

Less than 9 meq./L. (20 volumes per cent) 

10 

3 

Between 9 meq./L. and 1.3 meq./L. (20 to .30 volume.s per cent) 

7 

G 

Over 13 meq./L. (.30 volumes per cent) 

18 

4 


From these data it is impossible to make any correlation lietween the severity 
of the acidosis and the progno.sis. 

6. Birth tveiyht: In an attempt to determine whether or not the larger 
infant.s had a better chance of recovery, the following data were collected; 


nncovECED I died 


Blr.TII W EIflllT 

Under 2,500 Gm, (5 lb. 8 oz.) 

Uetn-cen a.OOO-.S.SnO Gni. (5 lb. S oz.-7 Ib.) 
Over .^,200 Gni. (7 lb.) 


NUMBER 

1 PEP. CEXT 1 

xumbep. 

1 PEP. CEXT 

o 

2T.3 

8 

72.7 

30 

82.3 

6 

16.7 

19 

90..5 

2 

9..1 


A definitely lower mortality i.s seen in tjie infants of greater birth weight 
and a very poor prognosis can be assumed from the data of the infants weigh- 
ing less than 2,500 fim. (5 pounds 8 ounces) at birth. 

1. Extent of the u-cight loss before admission: The difference between 
the birth weiglu and the adnus.sion weight ivas ascertained in sixtv-four eases 

,e.m.rin so”t'" \ I’efore \he diarrhea 

he an. .s, ,to of great losses of weight, some of these infant.s were still above 

mo^ m’S; maximum weights were not available; as 

bin 11 u.ml.t. The following re.snlts were obtained in sixty cases; 
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jMilk was I'esunied in some of tlie patients by using a number of milk 
products such as casein powder, boiled skimmed milk, skimmed lactic acid milk, 
and powdered protein milli. In the course of empiric trial, we found that the 
resumption of milk feeding in the fomi of Nutramigen'*^ was effective and per- 
haps better than otlier types of milk addition. 

AN ILLUSTRATm!; CASE 

Tlie ease of R. 11. (45-3457) illustrates the method of treatment with 
Xutrammen. This infant developed diarrhea in a contaminated nursery, was 
i'i‘mo\ed to the Cliddren's Hospital in advanced dehydration and with sclerema. 
Its veicdit had fallen from 3,200 6m. (7 pounds, 2 ounces) to 2,550 Gm. (5 
pounds, 10 ounces). Where elyses had been given in the lateral chest walls, 
tlie tissue was broken down and suppurating. There were rales in both lungs 
and tlie infant appeared feeble and shocked. The diarrhea had begun at age 
7 da,A s. the respiratory infection at 10 daj’S. At age 16 days, when admitted, 
tlie diarrhea had ceased and the infant had had no stool for forty-eight hours. 
This was assumed to be due to atonic ileus because the diarrhea returned as 
soon as intravenous fluid was administered. The plasma carbon-dioxide com- 
bining power was 12.5 meq. per liter (28 volumes per cent). This infant was 
treated intravenously with 5 per cent glucose in physiologic saline, % molai 
sodium lactate and plasma for a period of seventy-two hours. At this time 5 
per cent rice gruel ^vas given orally and was well tolerated. Five da.vs after 
admission. 15 Gm. (0.5 ounce) of Nutramigen was added to the dail.v amount of 
rice gruel as a te.st feeding. This was graduallj' inereased b.v small amounts to 
a level of caloric adequacy. The child was dischai’ged in health}' condition at 
the age of 45 days weighing 3,300 Gm. (7 pounds, 4 ounces). The Nutramigen 
and rice gruel 'were continued at home. Some time later an attempt was made 
to re])Iace the Nutramigen with whole homogenized milk. This caused the stools 
to become loose. The Nutramigen was resumed and the stools again became 
normal. Shortly afterward, by gradually adding homogenized milk and gradu- 
ally decreasing the Nutramigen, the transfer was accomplished successfully. 


RESULTS 

The results in the entire series of seventy-five eases were as follows: 



XUMBER 

RATE 


Recovered 


7(i per cent 


Died 

IS 

per cent 


The results in 

the patients fed with Nutramigen 

were as follows : 



XUMBER 

RATE 


Rceo\ erod 

2- 

a.I.T per cent 


Died 

1 

4.3 per cent 



FACTORS IN PROGNOSIS 

1. Yiruleiicc: Tlie factor of virulence is difficult of appraisal. Nelson and 
Ids eo-workers"^ had nuieh greater mortality rate in their second series than 

\ 

•Mead Jolinson and Ci:;ompany. 
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placed by milk in a gradual manner. We have seen not a few instances in 
which an abrupt change caused the diarrhea to recur. 


.SUMMARY 

1. Seventy-five eases of epidemic diarrhea of the newborn were observed 
and treated during the period from July 26, 19-14 to October 10, 1916. Twelve 
of these cases were acquired in the wards of our hospital from other patients 
infected with the disease. Some of this twelve were past the newborn period. 

2. Hydration and coiTeetion of the acidosis were accomplished by in- 
travenous and subcutaneous therapy with glucose, saline, and sodium lactate. 

3. Oral feeding was commenced nnth small feedings of 5 per cent glucose 
in physiologic saline, followed by the feeding of a 5 per cent rice gruel. 

1. Nutramigen was used as a beginning milk feeding in twent.v-three 
cases, either with 5 per cent rice gniel or Muth boiled water. 

5. The total mortality of the series was 24 per cent. The mortaliti^ of 
the cases fed udth Xutramigen was 4.3 per cent. 

6. Patients with relapsing or “biphasic” courses did not have an ap- 
preciably higher mortality than that of the series as a whole. Likewise, the 
severity of the acidosis at the time of admission had no direct bearing on the 
prognosis. 

7. Low birth weight had a veiT definite influence in increasing the mor- 
tality. 

8. We feel that Nutramigen is a very useful substance with which to re- 
sume the feeding of milk. 
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1 RECOA-ERED j 

1 DIED 

XUMBER 

R.ATE 1 

(PER CEXT) 1 

XUMBER 

RATE 

(PER CEXT) 

Patients over birth Aveiglit 

6 

S5.7 

1 

14.3 

Patients at birth Aveight 

5 

50.0 

5 

50.0 

Patients liaving lost 15 per cent or less 

IS 

77.4 

5 

12.6 

Patients having lost 16 per cent to 30 per cent 16 

SO.O 

4 

20.0 


The five infants admitted at birth wciglit ivho died Avere all very small in- 
fants weighing respectively 908, 1,360, 1,360, 1,816 and 2,540 Gm. (2, 3, 3, 4, 
and 5.6 pounds). None had lost any iveight when the diarrhea began. 

There seems to be no correlation between loss of weight and mortality 
in this series. 

DISCUSSION 

We have attempted to predict the course of our eases bj' some measur- 
able characteristic. The duration of the diarrhea prior to admission was not 
significant. In some eases active replacement therapy might have been de- 
layed too long. In others a long preti’eatment period might indicate that the 
infection was of low virulence or that the infant had or could develop abiUtj^ 
to resist the infection. In the sei'erest cases death occurs after a very brief 
period of illness and the disease is often not controlled by the accepted forms 
of treatment. 

The occurrence of relapses did not appear to be significant in prognosis, 
as nearly three-fourths of the patients haA’ing these sui’A-iA^ed. 

The severitj- of the acidosis appeared to reflect the amount of Avater loss 
rather than the virulence of the infection. Most of the infants with seA'ere 
acidosis recovered. The severity of the AA-eight loss, likeAAUse reflecting the 
amount of Avater loss, cannot be correlated Avith the prognosis. 

HoAvever, it seems very clear that small size at birth is a factor Avhich 
makes the prognosis much more graA-e. IIoAveA'er, Glynn^ reported 83 per 
cent of recoveries in his premature infants. Our poor results Avith these may 
reflect lack of facilities in the institutions referring these infants and the factor 
of exposure in transfer. 

We are interested in the relation of I'esumption of milk feedings to the 
jirognosis in these cases. Our data for infants Avhose milk feeding Avas re- 
sumed Avith Nutramigen Avere more favorable than those for the group as a 
Avliole. Inspection of the records sIioaa’s that these infants Avere on the Aidiole 
larger than those Avho did not recei\'e it. hlany of the Nutramigen fed infants 
Avere obviously veiy severely alfeeted as judged by clinical appraisal. No 
clinical tetany has appeared in the postacidotic stage of these infants’ cases: 
this may be due to the fact that Nutramigen contains a liberal amount of cal- 
cium gluconate (3.5 per cent). We haA-e made no chemical determinations of 
the serum calcium, hoAvever, in these patients, to lend support to such a sur- 
mise. 

It is our opinion that the Nutramigen should be continued in these eases 
until the danger of relapse is Avell past and that the Nutramigen should be re- 
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returning to normal. Pain in the right shoulder area disappeared after five 
days of treament, and swelling resolved by the sixteenth hospital day. Eepeat 
roentgenograms on the fifteenth hospital day revealed a cireumscribed area of 
bony resorption, 1 cm. in diameter, at the metaphyseal end of the right humerus. 
Penicillin was discontinued on the nineteenth day. The patient was discharged 
in good condition after twenty-two days in the ho.spital. During the twenty-two 
months following discharge the infant had no further difficulty with the right 
arm. Pollow-up x-ray examinations one week after discharge showed a cir- 
cumscribed area of Ironc resorption similar,^ to that seen two weeks earlier . 
Roeirtgenograms twenty-two rnonths after discharge showed the riglit humerus 
to he normal. ,--.v 


Case 2.— C. S., a 1-month-old Negro male infant, was admitted to the 
Gallinger Municipal Hospital on Oct. 4, 1946, because of swelling of the right 
leg of one day's duration. 

One day before admission there was swelling of the ifglrt knee and lower 
two-thirds of the right thigh. This area was painful to touch. It was noted 
that the infant did not move the right leg for the twenty-four-hour period before 
admission. Tire family hi.story was negative with the exception that the mother 
had been given a fifteen-day course of penicillin for the treatment of syphilis 
irr the third month of pregnancy. 


Physical Examination . — The temperature was normal on admission. The 
examiiration wa.s normal with the exception of the right extremity. The right 
knee and lower thigh were moderately swollen, tender, and painful on motion. 
This thigh and knee were slightly warmer than the rest of the body. 

Laboratory Data . — Hemogram showed 10,000 white blood cells of which 
28 i)er cent were polymorphonuclear.s, 8 per cent eosinophiles, 1 per cent ba.so- 
philcs, 7 per cent monocytes, and 56 per cent lymphocytes. Three blood Kahn 
examinations were negative. On the first hospital day roentgenograms of the 
right femur were negative. (Fig. 1.) 

Cour.se.— A tentative diagnosis of acute osteomyelitis was made on admi.s- 


sion. The patient was treated with 15,000 units of penicillin every three hours 
for tmi days, a total of 1,200,000 units. There was no fever during'the period of 
hospitalization. Three daj's after the heginning of treatment the infant could 
move his light leg. The redne.ss and swelling of this leg gradually disappeared. 
X-ray.s taken at the end of treatment, on the fourteenth hospital day, showed 
dc.slnictioii of the end of the right femur, with .slight rarefaction of' the shaft 
and a moderate amount of periostitis. Repeat film.s taken on the twentv-fifth 
hospital da>- and again one and one-half month.s- after di.seharge showed definite 
heahng. Tlie piUient s eour.se from the time of di.seharge until the last clinic 
visit on Dec. o, 191, (a period of fifteen montlrs) has been uneventful and the 
m ant l.as acted normally in all re.spocts. X-ray examinations at eiMit and 
fifteen montbs after the onset of this disease showed the right fennu- to be 
normal in npiicaranee. (Fig. 1.) ” ™ ° 



THE TREATiAIEXT OF ACUTE HEMATOGENOUS OSTEOAIYELITIS 
OF THE LONG BONES IN INFANTS AND CHILDREN 


Curtis A. Beermax, AI.D. 

Johnstown, Pa. 

D uring the pa.st few years tlie treatment of acute hematogenous osteomye- 
litis has so changed that the management of this disease presents a problem 
which now is essentially medical rather than surgical. Thus, the pediatrician 
is now called upon to treat patients with osteomyelitis by coordinating the 
surgical, antibiotic, chemotherapeutic, and supportive measures to be em- 
ploj-ed. A review of the literature reveals relatively few reports on the treat- 
ment of osteomyelitis with iicnicillin, some of which are listed in the bibliog- 
raphy of this paper. Only one of these reports js published in a pediatric 
journal; namely, the report of GreengaiTp which deals with a general discus- 
sion and the treatment of acute hematogenous osteomyelitis in infancy. It is 
felt, therefore, that the report of some observations on the treatment of seven 
consecutive cases of acute osteomyelitis of the long bones in infants and chil- 
dren may be of value. 

CASE REPORTS OF INFANTS 

Case 1. — R. T., a 5-inonth-old Negro male infant, was admitted to the 
Gallinger Alunieipal Hospital on Jan. 14, 1946, because of fever and paralj’si.s 
of the right arm. 

This patient had a history of a mild cold starting about two weeks before 
entry. Six days before admission it was noted that he had pain on movement 
of the right arm, and it seemed as though this arm were partially paralyzed. 
Fever was noted for approximately one day before admission to the hospital. 

Physical Examination . — Temperature was 104° F., rectally on admission. 
The examination was normal with the exception of the right arm. It was noted 
that there was no voluntary movement of this arm and that passive movement 
caused pain. The right shoulder was moderately swollen and a fullness of the 
axilla was noted. 

Laboratory Data . — Two blood cultures, a blood Kahn, and a tuberculin 
patch test, were negative. A blood count showed 10,600 leucocytes rvith 84 per 
cent polymorphonuclears and 16 per cent Ijunphocytes, and 9.5 Gm. of hemo- 
globin. Roentgenograms of the right liumerus and clavicle were negative at the 
time of admission. 

Course. — Penicillin, 20,000 units every three hours, was started on the 
day of admission. The temperature continued to be constantly elevated for 
four days and was of a septic type for two and one-half days more before 
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returning to normal. Pain in llio right slionUlcr area ilisapiieared after five 
days of Ireament, and swelling re.solved by the .sixteenth hosintal day. Pcpeat 
roentgenograms on the fifleenlli liosiiital day revealed a eireuni.serihcd area of 
bony resorption, 1 cm. in diameter, at the nietaiihyseal end of tlie right humerus. 
Penicillin was discontinued on the nineteenth day. Tlie patient was discharged 
in good condition after twenty-two days in the hospital. During the twenty-two 
months following discharge the infant had no lurthcr difficulty witli the light 
arm. Follow-up x-ray examinations one week after discliarge sliowed a cir- 
cumscrihed area of hone i'esoi'])tion .similar to that seen two wt'cks earlier. 
Roentgenograms twenty-two months after disehai'ge showed the right humciiis 
to he normal. , 

2. C. R., a 1-month-old Negro male infant, was admitted to the 

Gallinger iMunicipal Ilosjiital on Oct. 4, 194(i. because of swelling of the right 
leg of one day’s duration. 

One day before admission there was swelling of the right knee and lower 
two-thirds of the right thigh. This area was painful to touch. It was noted 
that the infant did not move the right leg for the twenty-four-hour period before, 
admission. The family history was negative with the exception that the mother 
had been given a fifteen-day eour.se of penicillin for the treatment of .syphilis 
in the third month of pregnancy. 

Physical Examination. — The temperature was normal on admission. The 
examination Avas normal Avith the exception of the right extremity. The right 
knee and loAver thigh Avere moderately .SAA'ollen, tender, and painful on motion. 
This thigh and knee Avere slightly Avarmer than the rest of the body. 

Lahoratory Data . — Hemogram shoAA'cd 10,000 AA’hite blood cells of Avhich 
28 per cent Avere polymorphonuclears, 8 per cent eosinophiles, 1 per cent haso- 
philes, 7 per cent monocytes, and 56 per cent lymphocytes. Three blood Kahn 
examinations Avere negative. On the fim hospital day roentgenograms of the 
right femur AA'ere negative. (Pig. 1.) 

Course.— A tentative diagnosis of acute osteomyelitis Avas made on admis- 
sion. The patient Avas treated Avitli 15,000 unit.s of penicillin CA^ery three hours 
for ten daj's, a total of 1,200,000 units. There Avas no fcA'cr during the period of 
hospitalization. Three days after the beginning of treatment the infant could 
move his right leg. The redness and SAvelling of this leg gradually disappeared. 
X-rays token at the end of treatment, on the fourteenth hospital day, showed 
destruction of the end of the right femur, Avith .slight rarefaction of* the shaft 
and a moderate amount of periostitis. Kepeat films taken on the twenty-fifth 
hospital day and again one and one-half months after discharge showed definite 
lealmg. The patient s course from the time of discharge until the last clinic 
ysit on Dec. 5, 1947 (a period of fifteen months) has been uneventful, and the 
infant has acted normally in all respects. X-ray examinations at eight and 

fteen months after the onset of this disease showed the right femur to be 
normal in appearance. (Pig. l.) ^ ^ 
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Fig*. 1 — X-rays of the right femur. Case 2. A, Normal bone on admission. B, On the 
fourteenth daj theie \\as considerable destruction at the lower end of the lemur with slight 
rarefaction of the shaft and moderate periostitis. C, On the twentj -fifth day there is definite 
healing D, and E, One and one-half and fifteen months after onset. The bone is normal. 


CASE REPORTS OP CHILDREN 

C vsE 3. — E. P., a G-year-old Xcuro male child, was admitted to the Gallinger 
]\Iunieipal Hospital on Jan 2, 1945, because of painfnl, swollen left ankle. 

This patient began to complain of pain in the left ankle three days before 
entry. At about this time it was noted that the left ankle was swollen and 
tender to touch. The patient’s mother felt that he had fever for two da.vs be- 
fore admission to the hospital. 


ur.ruMAN; Acrn: nr,MATOc:i;N(n;H osti;omvi.mii^ 


r)?^j 


Physiml Ex(mim{wn.~'\'\w tomporaUirp on admission was 104'’ F. (rof- 
lally). The examination was normal except for a motlerale .swellin'r, cxlrenm 
tendcrnc-ss, and pain over the left anldc. 

Lahorcdnrii Bain.—X blood ciiltnre. blood Kahn, and a tidanandin patch 
test were negative. The hemoirram showed 58 i)er cent hemo^dobin with 10,700 
leucocytes per cubic millimeter. T?ocnt!:cnofrrann ol the left ankle area on the 
fir.st hospital day were ne^mtive. On ro-c.xaminatiou of this aiiiile on the ninth 
hospital day, x-ray revealed a i)eriostitis of the medial boi-der of the lower one- 
third of the left tibia. 


Coarse.— Sulfadiazine, 130 m-r. per kilofrram, and imnicillin, 20,000 units 
every two hours, were started, respectively, on the day of admission and on 
tile second hospital day. Under this treatment the .swelliii" and jiain "radnaDy 
.subsided .so that by the eiahth hos])ital day these findings were absent. Fever 
continued for the first four day.s in the hospital. The temperature then re- 
turned to normal. Penicillin dosage was reduced to 10,000 units every two 
hours on the sixth hospital day and continued for a total of twenty-three days. 
On the twelfth day after admission the temperature rose to 10.')° F, (rcetally) 
and remained elevated for two da.v.s until sulfadiazine was discontinued. It 
wa,s felt that the rise in fe\er probably was due to sulfadiazine sensitivity, but 
the subsequent administration of sulfadiazine from the twenty-first hospital 
day through the twent.v-eighth day caused no rise in fever. On the nineteenth 
day after admission, and again on the thirt.v-cighth hospital day, x-rays revealed 
some increase in the previous periostitis with .sliglit rarefaction of the distal end 
of the left tibia. The patient v.as discharged in good condition on the forty-fifth 
hospital day. 

He was doing well when seen in the outpatient clinic one montli after 
discharge. A repeat x-ray thirty-eight day.s after liis release from the hospital 
(twelve weeks after onset) .showed almost complete healing of the previously 
described osteitis and periostitis. The patient lias moved from the city and 
has not been seen since the date of the last mentioned x-ray (April 6, 1945). 


Ca.se 4. — M. J., a 7-year-old Negro girl, xvas admitted to the Gallinger 
^Municipal Hospital on Feb. 7, 1945, because of pain in the right shoulder of 
tAvo days’ duration. The patient was perfectly xvell until tsvo days before entry 
when she developed a pain in the riglit shoulder and, at about the same time, 
felt feveri.sh. Swelling of the right shoulder was first noted on the day before ' 
admission 


Phyiical Examination . — The temperature Avas 102° P. (reetally) itpon 
admission. The remainder of the examination Avas nor-mal except for pain and 
moderate swelling over the right elaviele, 

Lahoratcry Bata.— A blood culture revealed the presence o£ Staphylococam 

altos . ai aureos. A Mood IO.hu and a taberonlin patch test tvele negati “ 

The blood coimt shon-ed 11 Gm. hemoglobin per 100 e.e., and 25,000 leucocytes 

per euMc m, IOmeter. On the tenth hospital day y.ray of the right eSe 
shoAved no pathologjf. (Pig. 2.) ignr ciaAicle 
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Course . — Sulfadiazine and penicillin, in dosage of 130 mg. per kilogram and 
200,000 units per day bj- intramuscular drip, -were started, respectively, on the 
day of admission and on the second hospital day. Under this treatment the 
fever ran a continued course for five days before returning to normal. The 
pain graduallj’ lessened each day until by the seventh hospital day it had com- 
pletely disappeared. Sulfadiazine rvas administered for fourteen da 3 -s and then 
discontinued. Two weeks after entiy 20 e.c. of pus were aspirated from a soft 
fluctuant mass that had appeared over the right clavicle. On the twentj'-second 
hospital da.y the distal end of the right clavicle showed rarefaction and irregu- 
laritj’ in its outline On the thirt.v-fifth daj' after admission x-vay showed the 
presence of sequestra and some increased rarefaction. Penicillin was continued 
for twent.v-seven daj'S; the dosage being reduced, during the last week of its 
administration, to 5,000 units everv three hours. The child was discharged 
in good condition on March 26, 1945, six weeks after entry. 





■ ... 




Fig 2 — X-rajs of the right cla\icle. Case 4 A, Od the tenth hospital daj’ the bone ^^as 
normal B, On the thirty-fifth daj after admission there was diffuse rarefaction of tlie bone 
with some sequestration C, Two months after admission there was continued increase in the 
bony destruction. D, Four months after entrj' there was some healing but a pathologic fracture 
was present. E. Thirty -three months after discharge the claMcle w*as essentiallv normal 


Tiie p.^tu'nt was seen in the clinic on April S. 1945, at w-hich time there 
was continued increase in tlic bony destruction in the right cla\icle. No further 
treatment was given and when slie returned on June 11, 1945, four months 
after onset, the inflammatori- lesion showed some liealino:, but there was a 
patliologic fracture at tlie site of the osteom.velitis. 

The patient did not return for the treatment of this lesion, nor did she 
attend other clinics in the eit.v An examination in December, 1947, however, 
re\calcd that the patient had had no further diffieult.v since she was last .seen, 
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and that there was no palpultlc diflerencc between the ri-Iit and left elav.cles 
X-rav examination thirty-three months after disehar<ie (Dee. 10. UMO .showed 
the elaviele to 1)0 e.ssentially normal, with no evidence of aetive hone disease. 


5 _ c. E., an 8-ycar-old Negro hoy, was admitted to the (lallinger 

Municipal Uospital on Jlareh 9. 1945. hccan.se of jiain in the left Itnee of one 
day’s duration. 

The patient had an ujijier re.spiratory infection for one wcolt hcioic enti\ 
with a fever as high as 103° F. during this interval. Two days before admission 
he struck his left knee with a piece of tin, and on the following day he noted 
that the left knee was painful. Pain in the knee remained until admission on 
:trarch 9, 1945. The past history revealed a previous bout of acute osteomyelitis 
in the same site in dune, 1943, which had rc.solved without surgery following 
the use of staphylococcus antitoxin and sulfathiar.olc. 

Physical Examination.~Thc temperature was 102° F. (rectally). The 
examination was otherwise normal with the exception of the lower portion of 
the left thigh, which was moderately swollen. Within this swollen area an 
extremely tender, small ductuant ma.ss was noted over the medial eondylc of 
the left femur. 

Laboratory Data . — Blood cultures were twice negative. A hemogram 
showed 13,400 leucocytes per cubic millimeter. The blood Kahn was negative. 
On the first hospital day x-ray of the left femur was negative. 

Course. — Penicillin, in dosage of 10,000 units every two hours, and sul- 
fadiazine were started on the day of admi.ssion. The temperature returned to 
normal after five days. Tenderness, pain, and swelling of the left lower thigh 
gradually lessened until all were absent on the eleventh hospital day. On the 
seventh hospital day a large area of rarefaction was noted in the distal meta- 
physeal end of the left femur. The same findings were present on repeat films 
made on the fifteenth day after admission. Sulfadiazine and penicillin Avere 
discontinued on the eighth and fifteenth hospital days, respectively. The 
patient Avas discharged Avith no complaints and Avith a negative physical exam- 
ination on IMarch 31, 1945, tAventy-tAvo days after admission. 

This patient failed to return to the outpatient clinic as requested, but a 
re-examination in December, 1947, shoAved that he Avas perfectly Avell since 
discharge. X-ray examination thirty-three months after discharge (Dec. 11, 
1947) shoAved the left femur to be entirely normal. 


Case 6.— P. B., a 4-year-old Avhite boy, Avas admitted to the Gallinger 
IMunicipal Hospital on Dec. 7, 1946, because of A-omiting and pain in the rio’ht 
leg. 


Two days before entry it was noted that this child began to complain of 
pain m thyight leg with inability to Avalk. Vomiting was also noted on this 
date. On the following day the fever became apparent. 

Phy.ncal Exammatton.—The. temperature Avas 104.8° F The nhvsical 
light leg. A few scattered petechiae Avere noted over the chest. The lower one- 
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lialf of the I'iglit tliigli was moderatelj' swollen and extremely tender to palpa- 
tion. This area was also warmer than tlie rest of the body. Examination of the 
lower one-half of the right thigh gave the impression that a deep cellulitis 
might have existed because of a hard area deep in the central portion of the 
zone of tenderness and warmth. 

Lahoratort/ Data. — A blood culture revealed Staph, aureus to be present. 
The blood count showed 70 per cent hemoglobin with 14,650 leucocytes per 
cubic millimeter on admission. On the fourth hospital day roentgenograms of 
the right femur were negative. 

Course . — Penicillin and sulfadiazine were started on the day of admission. 
Penicillin was given in doses of 20,000 units every three hours for one daj^ and 
Avas then increased to 50,000 units every three hours. Sulfadiazine was given 
in dosage of 130 mg. per kilo per day. The temperature continued to be elei^ated 
for the first nine daj's ’ stay in the hospital, but from tliat time until discharge 
n'as normal. Penicillin and sulfadiazine were continued for the first twenty- 
three days after admission. The lower portion of the right thigh became some- 
Avhat fluctuant on the sixth day after treatment. Thereafter the swelling of the 
right femur gradually sulisided until at the time of discharge, on the twenty- 
seventh hospital day, tlie sivelling ivas almost absent. X-rays at this time showed 
definite periostitis and small areas of bone destruction in the distal metaphysis 
of the right femur. These changes were thought to be the nomal evolution 
of a disease process controlled bj' penicillin.^ 

The patient had no complaints when seen on his first outpatient visit two 
weeks after discharge, and at this time the x-ray examination revealed increased 
periosteal reaction and increased osteitis at the distal metaphysis of the femur. 
This also U’as thought to be compatible with the normal resolution of the lesion. 
The patient did not return to the clinic again until ]\Iarch 28, 1947, almost four 
months after onset, ivhen he urns readmitted to the hospital because of pain in 
his right thigh. The history given at the time of the second admission revealed 
that the patient had done ivell untU fii-e days before the second admission ndien 
his right thigh ivas squeezed. From the time of this incident until he Avas 
readmitted on klareh 28, the patient had complained of pain in the right thigh. 
He had begun to Avalk Avith a limp. Examination at this time revealed moderate 
SAvelling and tenderness, particularly of the anterior and lateral aspects of the 
right thigh. The patient had a leucocyte count of 14,250 of Avhich 74 per cent 
Avere poljTuorphonuclears. 24 per cent AV'erc lymphocytes, and 4 per cent Avere 
eosinopliiles. A lilood culture AA-as negative. X-raj* examination on the day of 
the second admission (Jlarch 28, 1947) slioAved marked periosteal tliickening 
and both productive and destruetiA'e bone changes in the distal shaft of the 
right femui’. Sequestra Avere also noted in this area. 

Therapy during this second admission consisted of 50,000 units of penicillin 
every three hours for the first tliirty-four days in the hospital. The course 
during this period of penicillin tlierapy. and until the forty-eighth hospital day 
(Jlay 16, 1947) AA-as uneA’cntful. On this day he struck his right leg again.st 
the side of the crib with re.sultant pathologic fracture of tlie right femur. A 
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plaster spica was applied on tlw day foUowitis (his fraeture. llie ]m(ient was 
discharged in a cast after sixty-ono days in the liospital. After di.scltai-gc folloxy- 
iug this second admission the patient has been seen in the ontjwtient clinic, llis 
progress was satisfactory and by Ang. 27, 1047. be was walking without crutches. 
On this date a slight limp and slight imi-sclo atrophy were noted on physical 
examination. lie was seen again on Pelt. 2, 1!)4S. llcpeat x-ray films made at 
that time sliowcd anterolateral bowing at tlie site of the pathologic fracture, 
with marked sclerosis of the middle third of the bone. There was no evidence of 
active bone disease. 

Case 7. — II- D., a 7-ycar-old Negro boy, was admitted to the Gailingcr 
Municipal Hospital on Aug. 16, 1947, becau.se of ])nin in the left leg and fever 
of two days’ duration. Three days before admission this itatient struck his left 
leg on a step. Fever, swelling, and onset of pain in the left leg were noted two 
days before entry. These symptoms gradually increased in intensity until the 
time of admission. 

Physical Examination . — The temperature was 102° h\ (reetally), Plxamina- 
tion was normal except for the lower left leg where, .lust iwoximal to the medial 
malleolvts, a tender, warm, swmllcn area was noted. 


H.O. N.M. AGE 6. ACUTE HEMATOGENOUS OSTEOMYELITIS. 



Laboratory Data— A blood Kahn was negative. Tlie blood leucocytes 
numbered 8,600 wjth 80 per cent polymorphonuclear leucocytes, 18 per cent 
lymphocytes, and 2 per cent monocytes. The .sedimentation ‘rate was normal, 
mood culture on two occa.sions was contaminated. A tuberculin patch test was 

Coarsc.-Penicillin .vas started on the day of admission in dosage of 50 000 
units every three hours. Under this treatment the temperature remained elerotL 
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between 100° and 104° F. (rectally) until the fourth hospital day, at which 
time it returned to normal. (Fig. 3.) Tenderness and pain of the lower left leg 
had almost disappeared by the third hospital day. The remainder of the course 
was uneventful. On the twentieth hospital day roentgenogram of the left tibia 
showed slight periostitis and some osteitis. Penicillin was discontinued after 
having been administered for twentj’-fpur days. Tlie patient was discharged 
completely asymptomatic on Sept. 12, 1947, twenty-seven days after entiy. 

The course after discharge was uneventful. No pain, tenderness, or swelling 
were noted after the patient left the hospital. X-ray follow-up studies on the 
eleventh day after discharge showed some recalcification of the previous area 
of osteitis at the distal metaphyseal end of tlie tibia. Walking was permitted 
at about this time. X-rays one and two months after discharge showed complete 
healing and disappearance of the osteitis and periostitis previously described. 
Five and one-half months after discharge there was a mottled appearance at the 
metaphyseal end of the left tibia, thought to be due to a sclerosis. Eight months 
after onset re-examination of the left ankle showed almost a complete clearing 
of the bone changes previously described in the distal end of the tibia. There 
was at that time no definite evidence of active bone disease. 

DISCUSSION 

The results of treatment with penicillin and sulfadiazine in acute hematog- 
enous osteomyelitis in infants (both of our infant patients were less than 6 
months of age) and in children are not comparable because of the natural 
difference in the course of this disease in these age groups. Green and Shannon,® 
in their series of infants under 6 months, report a 44 per cent mortality rate. 
However, in those infants uith acute osteomyelitis who survived, fairly rapid 
healing and eventual complete resolution of tlie bone was the rule, while 
sequestration and chronic draining osteomyelitis occurred infrequently. A 
quite different course occurs in ehemotherapeutically and antibiotically unti’eated 
acute hematogenous osteomj-elitis in young children. Green,® and Green and 
Shannon® point out that this is due to differences in the osteolytic power of the 
usual infecting organism (a streptococcus occurs in 63 per cent of cases in 
infancy, and Staph, aureus occurs in 91 per cent of cases in children)®; 
the thinner, moi’e vascular and spongier texture of the cortex of the infant’s 
long bones; and lastly, because of the more loosely attached periosteum in 
infancy. In infant.s, all this favors the rupture of the bone absee.ss into the 
subperiosteal .space and then, in turn, into the soft tissues. 

The coiu’se of the two infants in our series shows the rapid resolution of the 
disease under penicillin therapy in dosage of 20,000 units every three hours for 
nineteen days in one instance, and a dosage of 1.5,000 units every three hours for 
ton days in the other case. 

In the childhood group, four of the five patients had sulfadiazine in com- 
bination with penicillin. The dosage of penicillin was smaller (10,000 to 25,000 
units every three hours) in the ca.scs treated in 1945 than the dosage we now 
feel is optimal for the treatment of this disea.se. This was so largely heeause of 
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the difficulty of securing this drug. As can 1)c seen, good results wei’c obtained 

, in retrospect, it is fell Hint 
Id liavc been carried out to 
administration of jicnicillin 
•r cases required no surgical 
treatment of any nature with the exception of Case -1 (JI. *1.), in whom one 
aspiration of 20 c.c. of jnis was made, and on Avhom no further procedures were 
employed, though immobilization of her fracture certainly was indicated. 

These results, we feel^ were in a good measure po.ssiblo because iienicillin 
therapy alone or in combination with sulfadiazine was started early in the course 
of the disease in all patients. Thus, it is essential that the doctor who is respon- 
sible for the care of infants and children have, at all times, a liigh degree of 
suspicion for the presence of this disease. I'^r this reason we are giving a 
brief outline of the diagnostic points and conditions to be differentiated: .‘Ml 
infants or children who are presented with the picture of pain, protective move- 
ments of an extremity, heat and swelling of the painful extremity, and localized 
tenderness of such areas should be inve.stigaled carefully for the presence 
of acute hematogenous osteomyelitis. The diagnosis is primarly a clinical 
one for, as is well known, bone changes visible by x-ray do not occur for at 
least seven to fourteen days. If this interval for bone changes is awaited before 
therapj' is started, the period of medical treatment will have escaped and 
the condition will be one in which surgical intervention will be almost inevitable. 
Conditions that must be considered and differentiated from acute osteomyelitis 
are acute arthritis, cellulitis, scurvy, syphilis, thromboplilebitis, poliomyelitis, 
and i-lieumatic fever. If these conditions cannot be differentiated conclusively 
from osteomyelitis, it is preferable that they be treated unnecessarily with 
penicillin, rather than that possible osteomyelitis go untreated. 


in all cases but one; namely, Case G, (P. B.) in whom 
aspiration or open surgical drainage probably sliou 
evacuate the subperiosteal abscc.ss. Jlore jirolonged 
well mav have benefited this patient also. The otlii 


TREaVTMENT 


The excellent results obtained in six of these .seven cases reported, and the 
e.xperiences of Altemeier,^ Altemeier and Helmsworth,” ItleCorkle, Silvani, Stern 
and AVarmer,® and Compere, Sehnute, and CattelP show that surgery can be 
avoided, moitality loweied to almost the vanishing point, and the patient ade- 
quately treated by medical means. 


Altemeier* and Altemeier and Helmsworth,= in their excellent articles on 
this subject, have shown that the results of penicillin therapy are dependent 
upon early adequate treatment. It can be stated generally that the amount of 
bone destruction and the necessity for surgery are related directly to the number 
of days’ delay in instituting penicillin therapy. Other factors to be considered 
howevei;, are the virulence and sensitivity of the organism, the extent of area 
involved, the adequacy of therapy, and the age of the patient. Altemeier and 

following time relationship to treatment and 
lesults If treatment is begun within the first two to three days of illness 
prompt recoveiy usually results without resort to surgery. Rarely under these 
cu,„„st.„ces. rfl a small subpa.-iostaal „■ top abscess ac,m,c (Zl 
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Cases 4 and 6 are examples of the exceptions.) If proper therapy is delayed to 
betiveen four and seven days from the time of onset, the likeliliood of surgical 
drainage (aspiration or incision) is increased and sequestration occasionally 
develops. Delay beyond seven days usually results in marked bone destruction, 
requiring not only medical therapy but also major surgery for drainage of 
abscesses and removal of sequestra. 

It is evident that the best results in treating acute hematogenous osteo- 
myelitis are obtained in those eases in which treatment is started during the 
first two to three days of the disease. Thus, in ordeij to avoid delay, treatment 
should be initiated even when the diagnosis may be somewhat in doubt. This 
therapy should be continued until acute osteomyelitis is ruled out as a diagnostic 
possibility. Examples of such a situation are the several cases of deep cellulitis 
in which we could not eompletcl.y eliminate osteomyelitis as a diagnostic pos- 
sibility, and in which iienicillin was continued until the clinical course and x-ray 
studies pointed to the absence of bone infection. We have seen at least one ease 
in which another possibility exists; the clinical course was typical of acute 
osteomyelitis but x-ray changes never occurred to confirm the diagnosis. It is 
possible that early therap}- so limited the gross bony changes that they were not 
extensive enough to be seen by x-ray. Similar experience has been noted by 
Higgins, Browne, and Bodian® and Altemeier and Helmsworth.® 

The use of sulfonamides in the treatment of acute osteomyelitis has been 
of considerable value, but the addition of penieillin to our therapeutic arma- 
mentarium has greatly improved the prognosis of this disease, klathews and 
Hutter'° have reported the results of sixteen eases of acute osteomyelitis treated 
with sulfonamides as compared to nine cases treated with penicillin and 
sulfonamide. They gained the definite impression that the penicillin-sulfonamide 
series had the least severe bone lesions. It ivas noted that 90 per cent of the 
sulfonamide series had surgical intervention as compared to but 20 per cent 
(two patients required aspiration) in the penicillin group. The majority of our 
patients had sulfadiazine and penicillin, but we now feel that penicillin alone 
in adequate dosage probably will be sufficient. We have no definite emdenee 
to show that sulfadiazine has not added to the effectiveness of the therapy. How- 
ever, the results of others'’’ ® and the results with three of our patients show 
that penicillin alone, when used earl.v, is an excellent agent for the treatment of 
acute osteom.velitis. 

The dosage of penicillin to be used in the treatment of acute hematogenous 
osteomyelitis in infants and children is very important. Reasonably good re- 
sults have been obtained when doses varying from 10,000 to 24,000 units eveiy 
two or three hours have been employed. Surgical intervention has been neces- 
sary in several patients who have been treated with this dosage schedule, how- 
ever,®’ ' and it is our impression that with these doses, the course has been more 
protracted than might be necessal’J^ In order to attempt to reduce the occasions 
for surgery and to speed up the recovery, we arc now using a dosage schedule 
of 50.000 units of penieillin evei'y three hours for from two to four weeks or 
more. We feel that penicillin in maximal doses should be given for at least two 
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weeks and never less than one week after the temperature is normal nJid the 
-symptoms have suhskled. If the infection seems to he severe aiul hone destrue- 
lion appears to he extensive, the administration of ])enicillin probably should be 
continued for longer periods, even up to four or six weeks. We arc not certain 
that infant.s repuive as heavy dosage of penicillin ns do older children, but we 
have gained the clinical impression that infants require almost equal amounts of 
the dnig as do older children or young adults in the treatment of the same 
disease. 

Based upon our experiences with the.se seven cases of this di.sea.se, and 
upon a review of available literature, we are now using the following general 
plan for care of acute osteomyelitis. This plan has been developed as we have 
gained experience with the “medical handling” of this disease and as penicillin 
has become more available. 

1. The treatment of osteomyelitis is .started in all cases at tlie earliest pos- 
sible moment when a tentative diagnosis is made, or when some otlicr diagnosis, 
such as cellulitis, seeni.s likely but osteomyelitLs cannot he ruled out completely. 

2. Supportive care for dehydration and pain, and other symptomatic tlier- 
apy are given as the condition maj' indicate. 

3. Penicillin is administered in dosage of 50,000 units every tliree liours 
intramuscularly for fourteen to twenty-eight day.s or more. 

4. Orthopedic consultation is obtained in all casas, but generaUy the care 
is chiefly medical unless deep abscesses arc present. Sucli alxscesses, when 
present, are aspirated or drained. If the disea.se i.s of moderate duration (si.x to 
seven days), there is a great probability that surgical care will play the major 
role, with penicillin being an essential aid hut not effective as a sole agent. 

5. Our patients are not treated by plaster immol)iIization, for it is felt that 
ordinarj’^ rest in bed is adequate splinting in all cases in which only medical 
care is necessary. Those in which deep ab.seesses are present or in which exten- 
sive bone involvement are noted beeaii.se of delay in diagnosis, or because of a 
particularly massive and virulent infection, arc splinted under the direction of 
the orthopedic consultant. 

6. Weight-bearing is not permitted until x-ra}' studies show regression of 
bone lesions. Eoentgen examinations are recommended every^ one to two weeks 
until the bone changes are showing regression, and then every four to eight 
weeks until complete healing. After complete healing, the patient should°be 
followed every six months to a year for several years by x-ray studies. 


_ 1. A report of seven consecutive cases of acute hematogenous osteomyelh 
is given. 

nr J' of having a high degree of .suspicion for the presen 

of this disease, and the early initiation of adequate treatment on only a clinic 
diagnosis are stressed. 

given.' ^ treatment of acute osteomyelitis 
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DWARFISJI OF UNDETERMINED ETIOLOGY 

A Study op Biktu 'Wuioiit and Sud^hquunt Duvklop.mpnt 

Philip Troux, JLD.," and IMakic S. Blumijirg, DAI.D.t 
Bostox, ]\Iass. 

T his study was carried out on a series of dwarfed eliildrcii selected Jrom 
the case records of the Children’s Hospital in Boston. Various indices of 
growth and development y ere calculated and eoinjuired \\ith each other as ^\ell 
as with the birth weights. 

Case Selection . — Since the term infantilism is commonly used .synonymously 
with dwarfism,* all the cases indexed under both classifications at the Children’s 
Hospital in Boston were consulted. As indicated in Table I, certain cases were 
excluded from the series. For example, not only a definite diagnosis of hypo- 
thj^roidism but also suggestive clinical evidence was sufficient to omit the pa- 
tient from the study. There remained forty proportionate dwarfs in whom 
no cause for dwarfism uas implicated. With similar criteria, the diagnosis of 
pituitary dwarfism is often made.- TJic eases selected were seen at the Chil- 
dren’s Hospital from 1919 to the present and included both uard and clinic 
patients 

Table I. Selection- of Cases 


Total number of cases indexed as duarfism 
Cases used 
Cases not used 

Hypothyroidism 
Insufficient data 
Malnutrition 
Kenal disease 
Eiekets 
Achondroplasia 
Celiac disease 
Severe scoliosis 

Becord unobtainable 

Total number of cases indexed as infantilism 
Cases used 
Cases not used 

Insufficient data 
Eenal rickets 
Eecords unobtainable 
Malnutrition 
Tuberculosis 
Disproportion 
Above normal stature 
Incorrectly indexed 


Bof» Osttl.—Ths cases used were tliose in wUeh both height and weight 
Yemeni, were recorded; in many there were multiple sets o( observation, 

Citj' Hos°p'iul’^' student, Hamard Medical .School Now Intern in Medicine. Boston 

stiiilent, Hariard^Me'ijlcal'^SchooL'^^''^’ ®***^'’**'^ School of Dental Medicine Now third jear 
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but the study of individual growth curves was not done. In all the calcula- 
tions performed in this paper only the first applicable set of observations was 
used, thus avoiding the weighting of the results by haA'ing more than one ob- 
servation for each case in any pax'ticular correlation. A summary of the in- 
formation used is given in Table II. 


Table II. SuMitAKV of Cases 


CASE 

SEX 

BIRTH j 

'\^’EIGHT 
(LB.) 1 

CHKOXOLOGIC 

AGE 

' (yk.) 

HEIGHT 

(IX.) 

WEIGHT 

(lb.) 

boke 

AGE* 

(VR.) 

1 

M 

7.50 

10.2 

43.4 

38.0 


2 

M 

6.10 

5.2 

37.5 

28.5 

4.5 

3 

F 

5.00 

7.0 

38.0 

30.0 

3.0 

i 

P 

7.40 

5.1 

39.0 

28.0 

4.3 

5 

AI 

- 

• 0.4 

37.8 

27.8 

- 

c> 

F 

6.80 

5.8 

39.0 

34.0 

— 

7 

F 

5.00 

1.6 

27.0 

15.0 

- 




6.3 

41.8 

33.3 

5.0 

s 

F 

6.50 

4.6 

34.5 

26.3 

_ 




5.6 

37.5 

31.0 

3.7 

9 

M 

— 

7.8 

37.9 

30.3 

— 

10 

]M 

8.12 

4.6 

38.0 

33.3 

_ 

11 

F 

7.00 

6.8 

35.0 

28.0 

2.0 

12 

F 

5.75 

3.8 

36.0 

21.9 

— 

13 

F 

5.50 

4.1 

36.8 

24.5 

• 

14 


7.00 

4.8 

35.5 

27.8 

3.0 

15 

F 

7.00 

6.1 

40.8 

30.3 

5.8 

16 

M 

3.00 

4.4 

37.0 

24.8 

2.0 

17 

M 

9.50 

7.4 

41.0 

38.3 


18 

F 

1.50 

1.7 

25.5 

11.5 

— 

19 

F 

4.20 

7.0 

38.0 

23.3 

4.0 

20 

At 

7.60 

0.9 

27.0 

18.5 

- 




5.1 

35.8 

27.0 

2.0 

21 

F 

7.44 

4.5 

31.5 

23.5 

0.2 

22 

F 

13.00? 

3.2 

30.3 

17.1 


23 

P 

5.00 

1.6 

31.5 

19.5 

- 




1.8 

32.4 

19.4 

1.0 

24 

At 

9.00 

8.8 

41.5 

30.0 

3.5 

25 

F 

8.00 

9.2 

43.8 

46.8 

9.0 

26 

P 

6.25 

5.8 

36.0 

24.3 

2.5 

27 

P 

4.50 

3.2 

30.5 

16.0 

2.0 

28 

F 

6.00 

4.3 

37.8 

28.5 

3.8 

29 

P 

- 

2.1 

32.8 

21.0 


30 

F 

7.00 

0.8 

26.0 

13.4 

_ 

.11 

JI 

- 

6.7 

42.0 

37.5 

4.3 

32 

At 

4.90 

2.3 

33.5 

22.0 

1.3 

33 

P 

7.50 

7.8 

40.5 

30.0 

3.6 

34 

At 

7.00 

9.5 

45.0 

57.3 

— 

35 

At 

- 

9.0 

41.5 

41.5 

7.3 

36 

AI 

5.75 

2.4 

30.3 

21.3 

_ 

37 

AX 

10.25 

10.8 

48.8 

54.5 

8.0 

38 

AI 

- 

9.0 

43.0 

43.0 

- 




12.S 

48.5 

51.5 

8.8 

39 

AI 

8.25 

6.9 

37.0 

29.0 

5.0 

40 

F 

6.00 

6.9 

39.5 

31.8 

3.3 


•%Vhen piven as a rangre, the midpoint was taken. 


There were not sufScient data to allow study of birth length, race, family 
background, mental age, dental dcA-elopment, glucose tolerance tests or 17- 
ketosteroid excretion. Similarly, therapy Avas instituted in only a small nuildier 
of cases and then chiefly for diagnostic purposes and with no significant 
height changes. 


TllOKX AND IU-UMUKUG: 


nWAHFlSM Ol' UN'DKTKUMIN’Kl) imOI.OI'.A 


r>i)3 


Over tlirec-fom-llis o£ llie cbiUlreii wore brought in with a el.iof complaint 
related to retarded development. 

Siandarch of Dirar/isai.-To compare the heights of the children in this 
series with various standards for dwarfism, Fig. 1 was coiistmcted. I his sliows 
a normal mean height curve'* and the several lower liuut.s of normal c.ilci - 
lated therefrom. The heights observed in the dwarf series are indicated also 
It is apparent that the standard for dwarfism of 70 per cent of the mean hc^b 
of coevL' is evtreme in relation to the cases .studied. Ihe upper limit ol 
these cases corresponds most closely to the standard of height al 80 PCj’ fu 
of chronolo-ic age,= i.c., a child would he considered a dwarf if his heigdit 
were less than the normal height at 80 per cent of his age. 'Ihe wide variation 
of these standards is worthy of note. 



FIs- 1- — Comparison ot several .standards of dwardsm with cnsp.s studied.* 

A, Normal mean height 

B, 10 percentile 

O, Normal mean height at 80 per cent of chronologic age 
£>, Mean height - 3 S. D. 

N. 70 per cent of mean height 

The normal mean height*, A, the 10 percentile, B, and the standard deviation used to cal- 
culate standard O’, are from Vickers and Stuart's values for normal children*, ^andard C* and 
standard JS” were both derived from the values of A. 


’These standards were calculated for boys; 
boy.s and girls almost coincide. 


up to 10 years of age the growth curves for 


in the^recum^ent^positioiT^^'^*' values are for measurements taken with the patient 


Sex Disirihution. ^There were eighteen males and twenty-two females — 
not a significant difference— tvliich were not considered separately in any sub- 
sequent calculations or figures. 

Sluill X-rmj Findings— 'Txfenty-two of the cases had one or more skull 
x-rays taken. All cases so examined had negative findings.* Thus no positive 
x-ray e vidence of pituitary pathology was observed in the group. 


One case showed Questionable sellar enlarKetnent 
subsequent x-ray examination 1.3 years later. 


but was eoTvsidered negative on a 
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Comparison of Mean Dwarf Birth ^Veiglit With Normal Birth Weight . — 
The birth weights of tliose in the series were compared with those of normal 
children. To obtain standards more comparable to the data at hand, it was 
decided to calenlate a normal birth iveight. This was done in the following 
manner. The mean birth year of the dwarf series was 1931; consequenth* 
the records of the Boston Lj'ing-in Hospital for that year were consulted. A 
total of 117 birth weights were selected from consecutive cases about equallj' 
distributed in January, April, July, and October. This was done to compensate 
for normal seasonal variations in birth weights.’ The dwarf series showed no 
significant monthly variation in frequenej'. Newborn infants not surviving 
their stay in the Ljdng-in Hospital were excluded from the normal series, as 
all the dwarf eases had obviouslj' suiwived at least this length of time. Pre- 
mature babies were not excluded provided they had filled the foregoing re- 
quirements. The Boston Ljung-in Hospital records utilized were for non- 
private eases which strengthens their socioeconomic similarity to the group of 
dwarfs. The findings relative to the dwarf and normal birth weights are sum- 
marized in Table III.'^ There is no apparent reason why the group for which 
the birth weights were available (34 of the 40) should have any higher or 
lower mean birth weight than the dwarf group as a whole. 

■ The difference between the birth weights of the normal children and the 
dwarfs is highly significant. Using other normal birth weights as standards^’ ® 
gave a similar degree of significance. This makes the group of dwarfs unlike 
the usual concept of pituitary dwarfs wlio are generally stated to liave normal 
birth weights.^’ ® 


Table III, Birth Weight 



1 DWARF SERIES | 

NOKilAL SERIES 

Mean (lb.) 

6.46 


Standard deviation (lb.) 

1.76 

1.10 

Number of cases 


117 

Critical ratio 

3.3 


Probability 

O.I per cent 



Calculotion of Growth Indices . — Using the height and weight standards 
given by Jackson -and Kelly,’"! the height and weight ages were calculated 
for the dwarf group. The heiglit age of an indiHdual is the age for which 
his height is normal. The weight age was derived in a similar manner. The 
bone ages were taken from the clinical records and had been estimated from 
hand and wrist bone x-rays. The developmental ages were derived from the 
Wetzel Grid.” 

An index of height development was formed by means of the following 
foi’inula, height age/chronologic age x 100. A weight index was similarly cal- 
culated, weight age/chronologie age x 100, as ivere a skeletal index, hone 

•One birth weight value was omitted from the dwarf series. This was for a child claimed 
to ho 13 pounds at birth but who only weighed 17,1 pounds at 3.2 years of age (Case 22). This 
birth weight value was marked with a question in the clinical record. 

•tit will be noted that the normals used here are different than those used In Fig. 1. 
Vickers and Stuart’s data^ only covered children through 30 years of age while Jackson and 
Kollv’s Standards'® did not Include values for both Standard Deviation and 30 percentile. 
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age/chronologic age x 100, and a developmental index, dcvclopnicnlnl age/ 
clivonologic age x 100. Tlie.sc four indices aic niea.snie.s of jctindation, llic 
values Iving farthest below the normal of 100 arc most rctaidcd. huithei as 
a measure of relative thinness, an index consisting of weight age/height age 
X 100 was calculated.” 



. J'S- 2.— The value of r eiven was calculated leaving out the value.s of the point marked 
.,r (Case 22 previously mentioned m the text) and the two points marked with "N” (Cases 
J3 and 30, whose height age/chronologic age X 100 was greater than 80). Their inclusion 
would not have increased the value of the correlation coemclent. r. 
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^^tocffl?ilnrr! calculating the correlatic 
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Kip. 5 — Tlie point marked with "7" (Case 22) was not used in calculating the correlation 

coefficient, r. 

No significant relationship was found between birth weight and subsequent 
height retardation .(Pig. 2). 

The weight retardation (Fig. 3) and developmental retardation (Pig. 4) 
were each directly related to the smallness of the birth weight by about the 
same extent. This might be expected, in view of the fact that the develop- 
mental age is so largely dependent on Aveiglit. 
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Tile correlation of birtli weifrlil with future tliinness (Ki-r. n) was slifrlilly 


greater. 

The cliildren selected as dwarfs were of short stature (Fig. 1). As men- 
tioned above, it was found that the dwarf group had a mean birth weight 



Fig. 0. — The three cases marked with “N” (Cases 23. 20. 30) were not used In t)io compu- 
tation ot the correlation cocfTicient. r. Their inclusion would not have increased the value 
of r. The broken diagonal line represents the points ot which tlie coordinates have equal values. 
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Se ctse T" 

ns a /if: '^^Plfnation of the findings may lie in the fact that 

ns ,ioup the dwarfs were thm and this thinhe.ss was related to the smallne.ss 
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at birth (Pig. 5). The same familj’" background leading to a poor diet in preg- 
nancj^ and hence a low birth iveight’^ may also have prevailed during the 
dwarfs ’ home life and so resulted in thinness. 

It was found that the extent of height retardation and thinness were un- 
related in the dwarf group (Fig. 6). If malnutrition had played a very large 
role in causing the diminished stature, and if the thinness index is a measure 
of malnutrition, one might have expected some correlation in Pig. 6 . 



Fiff. 8. 



.Kik. 0 — The broken diagonal line represents the points at which the coordinates have equal 

values. 


It ^vas shown that tliere was a distinct tendency for the younger dwarfs to 
be tliinner (Pig. 7 ). Aside from explaining this by some intrinsic developmen- 
tal pattern, one should consider the possibility that in younger children moth- 
ers ai-e more likely to note and become concerned over weight retardation than 
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liei^ht retardation. No strildn- associations were found between bone <ig 
retardation and birth weight (Fig. 8), height retardation (lMg^ 0 , or dove oi - 
mental retardation (Fig. 10). It was noted, however, tliat the devdopincnt. 
age retardation in general exceeded the bone age retardation. ^ ' Ti" muse 
normals used for the Wetzel find and for the lionc age standards eoiild cause 

this picture. 



Fig. 10. — ^Th« biokcn diagonal line icprcsont.« the point? at which the cooiilinates im\e enii.il 

values. 


SUMMARY 

A series of fort}' proportionate dwarfs from the files of the Children’s Hos- 
pital in Boston in whom no cause for diminished stature liad been found was 
studied. The following conclusions were reached. 

1. The most satisfactory standard of dwarfism for the series appears to 
be height age/chronologie age x 100 equal to 80 or less. 

2. The mean birth weight of the series of dwarfs was 1.1 pounds below 
that of a series of comparable normal children. 

3. The degree of height retardation was not related to the birth weight. 

4. The weight and developmental retardation were correlated positively 
to birth weight. 

5. There was a positive correlation betiveen birth weight and subsequent 
thinness. 

6. There was, however, no correlation between thinness and height re- 
tardation. 

7. The degree of thinness was correlated positively to the age when first 
seen. 

For tlielr encouragement and advice in preparing tiiis mateiial for puhlicatiou, we thank 
Ur. Harold C. Stuart, Dr. Stuart S. Stevenson, and Jane Worcester, of the Department of 
■Maternal and Child Health and the Department of Biostatistics, Harvard School of Public 
Health. 
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For tJie use of their records ue also thank the Cliildren’s Hospital and the Hoston 
Lying-in Hospital, Boston, IMass. 
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TENSION TYPE 


OE CONGENITAL PUI.MONAUY CYST 


John JI. Walker, 3I.D., IIockridgk, Greenwich, Conn., Wali.ace E. Taocakt, 
jr.D., Dayton, Ohio, and IIakvev J. Staton, JLD., West Carlton, Ohio 


T he large single tension type of congenital juilinonary cyst is qnile raie. 
It usually occurs in infants and until the last decade almost always resulted 
in a fatality. liowever, with the realization that this lesion can he sucee.ssfully 
handled surgically, these cysts have become of exceptional interest to the pedi- 
atrician, roentgenologist, and the surgeon. We arc reporting the successful re- 
moval of such a cyst in a 4-month-old infant. 

No attempt has been made to rc\ncw the entire literature but in this country 
interest in this disease was stimulated bj' Koontz’ in 1925. He reviewed the 
literature and reported on 108 eases of congenital cysts of the lung. In seven 
of these eases there n-ere large single cysts present while in the remainder the 
cysts were smaU, and usually multiple. Koontz at the time of his report felt 
that the case he was reporting was the first of its type in the American literature; 
however, he found out at a later date that Pappenheimer had reported such a case 
in 1912. In 1933 Anspach and Wolman^ wrote an excellent paper on this dis- 
ease. They found on a review of the literature 150 cases of congenital lung 
cysts and they state “only a few of these were in infants and in fewer still was 
the condition diagnosed and its course watched during life. In most instances 
the lesion was an accidental finding at necropsy.” In 1936 Oughterson and 
TaffeP published a review of the subject and a case report in which an 8-year- 
old boy, Muth five independent ej'sts was treated surgically by converting the 
five cysts into a single cyst. This cyst Avas then treated by continuous negative 
pressure through a catheter until it sealed off. The boy had remained well with 
no evidence of recurrence for two years folloAving surgery. In 1943 Fischer, 
Tropea, and Bailey* reported the first successful pulmonary resection, lobeetom 3 ^ 
upper and middle lobes, for congenital cystic disease in an infant. In 1946 
Gross'” published a case in which he had done a successful pneumonectomy on 
a one-month-old infant with the same diagnosis. In his article Gross discussed 
the therapeutic approach to this problem and listed four methods of value for 
relief of respiratory embarrassment. 


1. Introduction of needle into cyst as a temporary lifesaving procedure. 

2. Introduction of trocar folloived by catheter into cyst for prolonged 
aspiration. This may he useful in collapsing cyst in preparation for 
surgery. 

3. Marsupialization of the cyst onto the chest wall with methods of de- 
stniction of the lining membrane. This method may be used in the 
single cyst. 

4. Enucleation of the cyst or removal of pulmonary tissue containing it. 

1 his he regarded as the treatment of choice. 
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Burnett and Caswell® in 1948 reported a successful lobectomy for pul- 
monary cysts in a 15-day-old infant who had been explored through the ab- 
domen one day previously, with the mistaken diagnosis of a congenital dia- 
phragmatic hernia. In this case a needle was introduced into the cyst without 
relief of symptoms following the abdominal exploration. 

CASE REPORT 

Tlio family liistory is of interest. The mother and father aie Eh positive. Their 
seiologj" is negative. There liave been five pregnancies. The first resulted in a niiseariiage, 
at four months. The second miscarried at four and one-half months. The third was a full- 
term stillborn infant. The fourth was a full-term infant who died twelve hours after de- 
livery. Unfortunately, no post-mortem examinations weie carried out. 



A. B. 


Fig. 1. — A, Retouched posteroantenor fllin to show initial size of c.vst. B, Lateral nim show- 
ing anterior position of cjst. 

W. B. was a full-term white male infant born Aug. 17, 1917, weighing 7 pounds, lOV’ 
ounces. Following delivery there was no difficulty although the mother states the child al- 
ways seemed to breathe rapidly. However, on Dec. 14, 1947, there was a marked change and 
lespirations became rapid and labored. On Dec. 10, 1947, he was admitted to the Miami 
Valley Hospital with rapid, gasping respirations and hi.s color had changed to a grayish blue. 
Physical examination revealed a well-developed male infant weighing 12 pounds, 0 ounce.s, 
in acute respiratory distress. Eectal temperature on admission was 101.2° F. and four 
hours later 101.4° F. Respirations were gasping and rapid, approximately 60 per min- 
ute. The pulse rate was 100 per minute. The right thorax appeared larger than the left. 
The percussion note was hj-perresonaut over the right thora.x and breath sounds were absent. 
There was slight dullness at the left apex with normal bieatli sounds over the left thorax, e.xcept 
at the left ba'C where numerous inspiratoiy rales were heard. The heart sounds were distant 
and rapid and could best be heard just to the left of the left nipple. The remainder of the 
e.xamination was essentially normal e.xcept for moderate abdominal distention. 

Roentgenologic study showed a large, air-containing sac filling the major portion of the 
right thorax (Fig. 1). Atelectatic compressed lung was present at the right apex and at 
the right base. There was dense clouding at the left apex wliich appeared to be contiguous 
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vrith the media'-finum. A lateral film allowed the air aac to lie principally in the anterior 
position. The diagno'-i*- of a ey-t of the lung naa made by Dr, George Kieoll, the roent- 
genologist. 

Course m JJo<ipilal . — A 20-g;uigc noodle using Xosocain ane-.tliesia was iniinediatoly in- 
troduced; into tho cyst through the tiffh iatorspaco just lateral to the right nipple. There was 




T’lfif 2 — Collapse of cyst after introduction of needle. 
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an immediafo gush of air from the needle, and the needle was fixed in place with adhesive 
straps and connected to a tube. The distal end of the tube was placed underwater in a bottle. 
There was immediate improvement and re-^pirations became less rapid and labored and the 
cyanosis di.sappeared. There was a steady bubbling of air into the water bottle with each 
respiration. The child was started on penicillin 20,000 units every 3 hours. The following 
day due to the fact that a moderate amount of air had leaked into the subcutaneous tissue, 
it was decided to introduce a catheter into the cyst. Under Novocain anesthesia a trocar was 
introduced through the .same interspace and a catheter was placed to a depth of approx- 
imately J to 5 cm. Following this there was a constant flow of air through the catheter into 
tho water bottle. However, checkup x-ray films the next day showed the catheter to be 
lying along tho wall of the cyst and not in it. Later that day air stopped coming through 
the catheter and the child became dy.spneie and cyanotic. The catheter was removed, and a 
needle was reinserted into tho cyst. On two occasions during the ne.xt five days, it was neccs- 
.■-ary to change the position of tho needle due to the fact that the flow of air stopped. This 
immediately caused tlie development of both dyspnea and cyanosis in the infant. By the 
fifth ho.'ipital day the child’s temperature which had been peaking to 101° F. daily returned 
to normal and his general condition was improving steadily. His appetite increased and 
tho abdominal distention which had been present had disappeared. On the tenth hospital 
day surgery was carried out. 



FIk. I. — Postcroanterior dim four inontlis after sursory sliowinn shift of medla.stlnum back 

toward iiiidlinc. 

Operative Procedure . — Tho anesthesia was positive pressure endotracheal using both 
cyclopropane and ether; it was administered by Dr. John Valin. A cannula w.as inserted 
into tho left .saphenous vein just above the ankle and sutured in place. The infant was given 
200 e.c. of blood during the operation. 

The right thorax was prepared and draped and a rigid anterior incision from approx- 
imately one inch hitcral to the sternum to the midaxillary line was made. The anterior por- 
tion of tho sixth rib was resected subpcrio.stcally. The thicknc.ss of the periosteum was 
striking. On opening the pleura the cyst bulged through the operative wound so that it wa.- 
hardlv necessary to use any retraction. The cy.st occupied the entire right middle lobe and 
was i'ntimntelv attached to both upper and lower lobes which wore markedly coniprc.ssed and 
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utcleetiitic. The evst tos opened and its wall was inodorntcl.v tliick. Tlicre were Uso bronclii- 
oles lying on the inner surfaec from whid. a steady stream of air .-oaped. One was Mtualed 
just below tlic attachment to the upper lobe and one on tlm anterior wall approximately l.o 
era above the lower lobe. The cy.st c.Mendcd over to the left of the sternum. IL xvas 
dissected free from the upper and lower Iobc.s by the clamp-nnd-cul method. true fis- 
sures were prc.=cnt between the cyst and the upper and lower Iobc.s. Disseetion was earned 
down to the hilum. A fairly good sired artery and vein lending to the cyst were pre.scnt. 
These were from a division of the pulmonary vessels to the left lower loho iind were ligated 
and divided just above the point where they branched. Xo .scp.nratc and distinct middle lobe 
bronchus could be identified. TIic cyst wall was intimately adhcronl to the upper lobe ves- 
sels which were displaced to tlio left beneath the sternum and it was decided to leave a .small 
portion of the cyst in situ at this point. Jiitcrruptod sill: suture.s ucre used thrnughoul ex- 
cept where the upper and lower lobe.s had been divided from the cy.st. Here .a running 
atraumatic OQOO chromic catgut suture was used.- A small Ter/ar catheter was placed into 
the right pleural cavity througli a stab wound in the mida.villary line. Botli the upper and 
lower lobe.s expanded well under iio.sitive jiresi-urc anesthesia and the wound was closed 
using interrupted silk sutures for tlic pleura, the poriosicum, the muscle layer, and the skin. 
After closure all remaining air in the thorax was .•i.spiralcd through the catheter, and the 
catheter was connected to a ruhher drainage tube wlinsp distal end was underwater. 



Fj&. 5. — Photograph of chile! tw-o monUis after surgerj*. 


Postoperative Course . — Following tliis operation tiie child was given 100 c.c. of blood 
during the afternoon. He was started on water, 2 ounces, eight hours after surgery, and 
the following morning was started on a restricted formula, 3 ounces every four hours. ’ This 
was gradually increased. For the first forty-eight Iiouns there was quite marked abdommal 
distention, but he had a stool following a tap water enema on the first postoperative day 
Thereafter distention subsided and he had daily stools. He wa.s kept in an oxygen tent 
until the third postoperative day. His temperature spiked to a maximum of 103 4° F bv 
rectum on the second day and then gradually declined reaching a normal level on 'the sixth 
, ay and remammg normal thereafter. The leucocyte count reached a peak of 25,600 with 
Oo segmented and 21 immature cells on the second day and declined steadily until the seventh 
day when "-hite blood cell count was 11,150 with 38 segmented and 19 immature cells 
.Vn x-ray of the chest on the third day showed the right upper and lower lobes to be e.x- 
p,ind.ng well with no appreciable amount of fluid in the thorax. The catheter drained sere 
.sanguineous fluid, between 100 and 2Q0 c.c., for the first twenty-four hours and by the thTrd 



606 


THE JOtTRXAH OF PEDIATRICS 


the scTcntli postoppiativo day. A chest film on the tenth day .‘•■lioned the upper and loner 
lobes of the right lung to be completely expanded with some shift of the mediastinum and 
heart back toward the midline. He wa.s di.ceharged home on the twelfth day. 

Pathologic Pcgort . — (Melvin Costing, M.C.) The specimen consists of an irregular 
piece of tissue measuring 10 cm. in length and Vi mm. in thickness. It is fibrous in character 
with small pieces of lung tissue attached. 

Microscopic c.xaminatinn .shows the wall to be lined with a ro.spiratory type of epithelium 
on a base of fibrous connective ti.ssue and smooth mii.scle. There arc occasional islands of 
cartilage present and a number of well-defined bronchioles and bronchi. One side of the 
wall is covered by pleura shoning areas of relatively recent nonpyogenic inflammatory re- 
action. On anotlier part of the wall islands of collapsed and aerated alveoli may be seen. 
Somo of these contain recent hemorrhage with laige phagocytes containing blood pigment. 
This ha.s the appearance of a congenital cyst of the lung. 

Suhsequont Course . — This infant has^ had an uneventful follow-up with no respiratory 
difficulty for six months following surgery. Roentgenograms at two and four months showed 
complete expansion of the right upper and lower lobes with farther shift of the mediastinum 
toward the midline. 

DI.SCUSSION 

Tile so-ctilk'tl foiigetiilal leiision cyst of tlie lung' is simply- a bronehiogeiiic 
cyst arising in pulmonary tissue. These cysts arise due to an abnormality in 
the development of the bronchial tree. They may arise -within lung tissue or 
adjacent to it if the continuity of the bronchial tree is maintained. However, 
it is quite common for a mass of cells to be completely pinched off during eni- 
bryologic development and in this case a cyst ma}' be completely separate from 
the bronchial structures. This is a fairly frequent oceuri-ence and explains the 
development of bronehiogenie ej’sts in the mediastinum. These congenital cysts 
all have a common lijstologie appearance. They are lined by ciliated columnar 
epithelium witli smooth muscle and elastic tissue in the wall. Cartilage is fre- 
quently present as well as mucous secreting glands. In contrast, the inflam- 
matory C5"st has simply a fibrous tissue lining, but ctften there may be a super- 
imposed inner layer consisting of inflammatoiy cells and macrophages. If 
marked infection has occurred within a congenital cyst causing destruction of 
the lining membrane and of the cyst nmll, then the diagnosis of whether a cj'st 
is of congenital or of inflammatoiw origin is difficult. 

Congenital cysts are usually quite small, containing mucoid secretion. 
They ma}’- cause no s.mnptoms and remain quiescent. However, occasionally 
one may encounter a tension cyst which develops rapidly and causes marked 
respiratory embarrassment. The cause for the sudden enlargement is obscure. 
It is best explained by a ball valve type of mechanism in which air can enter 
the cyst but cannot escape as rapidly as it enters. This may be due to a twist- 
ing of a bronchus or bronchiole or to edema which partially occludes the lumen 
so that the egress of air is impeded. In this case at operation there -(vere two 
definite small bronchi ]U'escnt. Their course was long and tortuous and it was 
easy to see how the outflow of air might be partially or totally blocked. The 
reason wh}' this type of cyst is found primarily in infants is due in all prob- 
ability to the elasticity and pliability of the pulmonarv tissue which allows for 
rapid expansion of the cyst within the lung and concurrently the cyst as it 
increases in size is allowed by the mobility of the media.stinum to push over into 
the opposite thorax. 
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Tlie differential diagnosis must include congenital diapliragniatic licriiia, 
einplivseniatous l)lel)s of tlie lung, and tension pneumothorax. Tlic first m mice 
out bV the administration of barium by mouth. The air-filled loops of bowc 
in the thoracic cavity will fill with the opaque medium and the diagno.sis will 
be made. Anspach and ^Volman= in 1933 pointed out how a congenital di- 
aphragmatic licrnia might simulate congenital cysts, and they recommended 
the use of oral barium to avoid such a mistake at that time. Emphysematous 
blebs of the lung at times may be difficult to differentiate, but usually they are 
thin walled and on the pleural surface, and the diagmosis can be readily made. 
Tension imeumothorax can be diagnosed quite easily by the roentgenogram. 
Once the'diagnosis of a tension cy.st has been made, with signs and symptoms of 
respiratory embarrassment present, immediate therapy aimed to relieve the 
tension in the cyst is in order. This may be done in one of several ways, either 
by decompression with a needle or catheter or by immediate surgical inter- 
vention. It is our feeling that with the large tension type of cyst, needle or 
catheter decompression should be the first step. This may well be a lifc.saving 
procedure. There are certain dangers in both needle and tube decompression 
of such a cyst. It is possible for air to leak into the pleural cavity, thus causing 
a tension pneumothorax. This might be fatal and the infant must be watched 
closel}^ for this. In our ease a .subcutaneous emph.vsema developed due to air 
leaking into the subcutaneous ti.ssuc about the needle. This was not .serious and 
was relieved by a change of position of the needle to stop the leak. On one oc- 
casion a trocar followed by a catheter was introduced into what we thought was 
the cy.st. There was a constant bubbling of air into the water bottle to which 
the catheter was attached, but an x-ray the following day showed the eatlieter 
to be lying along the wall of tlie cy.st between it and the iiarietal pleura. The 
air was leaking out of the cyst through the trocar liolc and tlic eatlieter was not 
in the cyst proper. On tivo occasions while the cyst was lieing decompressed 
there was a recurrence of dyspnea and cyanosis. Each time we were warned 
that this was going to develop, as the continuous flow of air into the water bottle 
had stopped. The cause for this was an obvious liloek at the end of the needle. 
The marked increase in pressure within the eysl, when tliis occurred, was well 
illustrated by the fact that when we changed the position of the needle, the 
plunger of a 10 e.c. syringe which was attached to it was blown out of the barrel 
onto the floor. Tlicse complications are not serious if attended to promptlj", but 
we mention them to show the associated dangers of decompression and to stress 
that these infants need close supervision. It is undoubledlv safer to decompress 
with a small mushroom type of catheter which lias heeii well fixed, than a needle, 
if the catheter lias been placed in proper position initially. With projier de- 
compression It is possible lo relieve both respiratory and eireiilatorv emharrass- 
ment and to retimi the pliy.siologj- of tlie chest to a more normal state. At the 
same time a pneumonitis which may be associated with a compression atelec- 
tasis can he treated hy chemotherapy and if need be the infant can receive blood 
e ectrolytes, proteins etc., so that the patient becomes a good surgical ri.sk rather 
dian a poor one. After this has been accomplished, we feel removal of the evst 
IS nidieated. Infants and children tolerate pulmoiiarv .surgery well 
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piilmouaiy resection, lobectomj*, or even pneumonectomy are much easier pro- 
cedures in an infant than in an adult. The vascular and bronchial trees may 
be dissected out ■with ease and the structures readily identified. The hilar struc- 
tures are thin and pliable and there is not the fixation and fibrosis that one 
usuallj^ finds in the adult due to an old inflammatory process. We ■\Aish to 
stress that the surgeon should not have a rigid plan of operative procedure be- 
fore opening the chest, but this should be flexible as the operative findings may 
change the entire procedure. For example in our case we were not sure whether 
or not a pneumonectomy would be necessary (see Fig. 1). Instead, it was pos- 
sible to enucleate the cj'St almost completely except for a small portion which 
was left overljfin^ the vessels to the upper lobe. It might be said that since the 
cyst occupied tlie entire right middle lobe, we actually carried out a lobectomy. 
The point is equivocal since veiy little if any normal pulmonary tissue ■n^as re- 
moved. The upper and lower lobes which were markedlj’- atelectatic expanded 
well under positive pressure anesthesia after the removal of the cyst and on the 
third postoperative day, x-ray examination showed them to be almost completely 
expanded. It is our feeling that to conserve normal pulmonary tissue is always 
worth while when the success of the surgical procedure is not jeopardized by so 
doing. We fully realize that at times it may be necessary to sacrifice an entire 
lung, but this should be determined only after careful operative examination. 
This infant has now been followed for six months. Eoentgenograms of the chest 
taken two months after surgeiy showed complete expansion of the right upper 
and lower lobes, with a shift of the heart and mediastinal structures back 
toward the midline. An x-ray at four months showed even farther shift toward 
the midline. The mediastinal structures are stiU displaced slightly to the left, 
but we feel that in a short time they wdll be back in their normal position. The 
child has been completelj' free from any respiratory difficulty since surgery. 

CONCLUSION 

1. Congenital tension cysts of the lung in infants are amenable to surgeiy. 

2. Decompression of the cyst bj- needle or catheter may be a lifesa'tdng 
procedure. 

3. With decompression of the cyst and supportive therapy the surgical 
risk may be changed from bad to good. 

4. Removal of the cj'St either by enucleation or by excision of inilmonary 
tissue containing it is the treatment of choice. 
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acne neonatokum 

RnpoRT or Acne Vueoakis in Two Ini'an'is 

Henry Harris Peki.man, JI.D. 

PniEADEEPIll Pa. 

T NPANTILE acne is of interest not only to pediatricians but also to dennu' 
tologists and endocrinologists because llie presence of its lesions raises tlic 
question, not as yet satisfactorily answered, of its cairsation : wlietlier tbc ae- 
tWe role is to be attributed to liormoncs or to some extraneou.s factor or fac- 
tors. As against the acceptors of tbc theory of hormonal causation, its oppo- 
nents assume that the sebaceous glands are more or less dormant in infantile 
life, that they do not become active until puberty, and, therefore, that they are 
incapable of a causative role in any difficulty of an earlier age. On the other 
hand, followers of the “hormone school” believe that hormonal influence exists 
soon after birth and so may be a cause of acne among infants, although it 
should be explained that its effects are to be understood as derived from the 
mother and as the result of her pregnancy. 'Wiener'^ in his excellent text re- 
marks: “The comedones and false milia, i.e., the false enlarged sebaceous 
glands and the sometimes observed acne of the newboim (also his vigorous 
lanugo growth) have often been interpreted as hormonal pregnancy reaction.” 
He further states: “One has even, in view of the numerous gonadal stimula- 
tions, spoken of a ‘miniature puberty.’ ” Nor is ANiener alone in this con- 
eeption of the etiology of acne vulgaris in infants, for Jacquet and Kondeau^ 
too regard the sebaceous glands as actiA'e but in a secondary phase dez’iving 
from hormonal factors in the mother. As against this position, others like 
Kraus^ regard the hormonal effect as “not proved” since they see the common 
blood circulation during pregnancy as without any special significance in this 
particular. 

However, it is clear that acne vulgaris exists among infants. Leiner'* 
remarks upon his observation of many eases of true acne, not milia : These are 
eases of acne punctata among infants and children ranging from 3 to 12 months 
in age In accounting for this, Sulzberger and his colleagues'^ join with the 
majority group of writers already cited in attributing acne to the stimulation 
of the pilosehaeeous apparatus by hormones at that time when the maternal 
and therefrom, probably, the fetal circulation, contain the highest index of 
liormones, e. g prolans and estrin.s. Ordinarily, according to these same writers, 
this activity ceases at birth and is not resumed until puberty when the indi- 
vidual attains his own sex hormones. Further, their belief that the stimulation 
of the pilosehaeeous apparatus depends directly or indirectly on the hormones, 
helps to explain the acne vulgaris of adolescence. Belisario® may he mentioned 
among others who believe that infant acne is somehow related to hormonal in- 
fluence Tlie present writer himself has inclined to the hormonal theoi-y and 
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it is his conviction that in the two cases of acne vulgaris of which this paper 
treats, hormones provide tlie etiologic background. For example, in connec- 
tion with them there jicrsisted for several weeks as a concomitant feature a 
mastitis neonatorum, a fairly common condition which is generally interpreted 
as indicating tliat gonads are at work, and which may be explained as result- 
ing from the transfer of hormones from the mother to the infant via the 
placenta. It is reasonable to believe that such a transaction may at once en- 
gorge the breasts of newborn infants and stimulate the quiescent sebaceous 
glands, with acne resulting. As Belisario® writes, reimrting a ease of infant 
aene from Australia : ‘ ‘ The genei’al belief now appears to be that some form 
of inbalance of the endocrine glands, in particular as it is evidenced by exacer- 
bation around the menstrual cycle, plays a leading part in the etiologj’’ of 
acne.” On the other hand, A-arious extrinsic factors have been held accountable 
for aene in infants, among them the indiscriminate use of oils and ointments, 
the use of camphorated oil, and the rubbing of the child’s face wuth a shawl. 
SlaA'ens” sponsors the theory that oecliLsion of the facial glands bj' oils and oint- 
ments is responsible for the formation of comedones and subsequeutlj’’ for acne- 
form eruptions. Both Bore® and JlacLeod® indict the local use of camphor- 
ated oil as playing a definite etiological role in the cases coming under their 
observation, while Harries'" reports at least one case in Avhich trauma, pro- 
duced seemingl}' by the presence of a shawl, caused acne. Leiner* points out 
a more general causative relationship, obseiwiug that most of the infants he saAv 
shoAved AA’eakness and ill-health. Crocker" belieA’es that the etiologj’’ of infan- 
tile aene is different from that of postpubertjq and considers Avarmth and mois- 
ture as combined etiological factors in infant acne. He cites for eAudenee the 
case of a 3-jmar-old girl Avho Avas treated for a laiyugeal obstruction with re- 
peated linseed poultices and Avhose back and loAver chest thei’eafter presented 
scattered comedones mingled with acne iiapules and pustules. HowcA'er, the 
force of this obserA-ation is someAvhat reduced hy his admission that a bacterial 
factor too maj^ liaA'e operated. To most observers also a sex difference appears, 
male infants apparentlj’ being affected more often than female infants. 

CASE REPORTS 

Case 1. — The mother of C. P., a Avhite male infant Avho Avas seen aa’Iiou he 
was one Aveek old, noticed soon after birth that his cheeks Avere blotehj’. A 
Aveek later numei'ous milia appeared upon the skin of the forehead and of both 
cheeks and Avere folloAved bj* blaeklieads. At this time too several small jnis- 
tules AA'ere noticed upon the right side of the face and forehead. Until the ago 
of 3 weeks the infant Avas fed exclusively upon breast milk AA’hen a simple dilu- 
tion of evaporated milk and Avater AA’ith milk sugar Avas added. The mother 
AA’as en.ioj’ing good health; she denied taking any medication inelnding bro- 
mides and iodides. For cleansing only pure oHa’c oil and castilc soap and 
AA'ater were used upon the infant. 'When fir.st he AA-as seen, the infant exhibited 
engorged breasts, AA'hieh subsided spontaneously after ten days; othenvise. the 
physical examination Avas negatiA^e. An ointment (3 per cent of precipitated 
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sulpliur in zinc ointment U.S.P.) ^^as prescribed after ll.e nse of 

n ner cent in 70 per cent alcohol) failed to brin-^ about nnprovement Ihc 

tZ Id entirely disappeared six weelcs after the 

Thereafter monthly checkups failed to show any return of the acnc. At 

“ oTo monL tli'o intat h»,.py »..d in go»d hcnlll. upon soH ol d.ct 

todicated for that particular age. Only a atnall acar upon the right chcch 

marked the site of one of the pustules. 



A. B. 

Fie- 1. — Case 1, C. P.. a male infant. Photograph taken at 10 ^^eeks of age. A, Note 
papules and comedones upon both cheeks and forehead B, Piofile Note comedones and pus- 
tules upon right cheek, also pustule abote right ejebron'- 


Case 2, — A female infant of Italian parentage was first seen at the age 
of 3 months at the Skin and Cancer Hospital in Philadelphia. The lesions 
consisted of papules and comedones upon the skin of the forehead, cheeks, and 
chin. The mother first noticed the “pimples” upon both cheeks when the in- 
fant was 4 days old; and these were followed in the same locality •bj’^ black- 
lieads a month later. There were no other lesions. The patient was a full-term, 
bottle-fed infant Avho bad received no medication containing bromides or 
iodides, nor had iodized salt been used in the preparation of her food. As in 
the former ease, inquiry revealed, that a few days after birth the infant’s 
breasts had become enlarged and had remainded engorged for almost three 
weeks. Physical examination was negative. There Avas a hemoglobin of 75 
per cent; red blood cells, 3,900,000 per centimeter; white blood cells, 7,900; 
polymorphonuclear leucocytes, 53 per cent; monocytes, 1 per cent; Ijonpho- 
cytes, 46 per cent Tlie blood sedimentation was 8 mm. in one hour (Wester- 
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gren). Tlierapj’ consisted of the use of soap and ivater followed bj' the local 
application of the ofScial lotio alba, N.P. one-quarter strength, hut this worked 
no improvement. Then a lotion (2 per cent resorcinol in 70 per cent alcohol, 
U.S.P.) was prescribed for application three times dail 3 ', again without effect. 
For a tliird iirescription, 3 per cent precipitated sulphur in zinc oxide ointment, 
U.S.P., was ordered and an almost immediate improvement followed its use. 
The infant was seen again four months after her first visit to the hospital and 
at that time her skin was perfeetb" free of acne. 



Fie 2 — Case 2. M A S . a female infant Photogrrapli taken at 3 months of age Note 
papules and comedones upon both cheeks chm, and forehead 


SUMMARY 

1. Two infants, one male, aged one week, the other female, aged 3 months, 
both presented tj'pical lesions of acne vulgaris 

2. These cases and other eases among infants reported in the literature 
seem to indicate that acne vulgaris is not so uncommon among newborn in- 
fants as has hitherto been believed. Careful examination of the skin of the 
newborn infant would probably reveal the presence of papules, pustules, and 
comedones in a niiieh greater frequene.v than that in which the.v have been 
assumed to occur. 

3. The mastitis neonatorum concomitant with or preceding the aene vul- 
garis suggests the correctness of the preponderant opinion that infantile aene 
is dependent upon the gonads and results from stimulation of the sebaceous 
glands. 

4. The use of a topical ointment containing 3 jier cent of precipitated sul- 
fur in a zinc oxide base resulted in a prompt improvement of the lesions 
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INCIDENCE OF DISEASES AMONG BEADING PAILUBES 
AND NONFAILUEES . 


Thomas H. Eajies, jM.D. 

Boston, JL\ss. 

S OjME children of normal or superior intelligence fail to learn to read, even 
u'hen exposed to teaching that is adequate for the majority of children. The 
condition is usually called, “reading difficulty,” although other terms include, 
“alexia, word-blindness, reading disabilitj-, and strephosjunbolia.” Sometimes 
such eases are subdivided into functional and organic groups, the latter being 
referred to as having “specific reading disability.” This implies the presence 
of some lesion which results in wealaiess of the language function, accompanied, 
according to some, by lateral dominance variations. 

Beading diffieultj' exhibits an hei’editary tendency and occurs more fre- 
quently in boys than in girls. Almost no pathologic studies of the brains of 
reading difficulty eases have been reported. Hinshelwood^ is credited with a 
single necropsy. This appears to have contributed to his conclusion that a lesion 
in the left supramarginal and angular gyri in a right-handed person might 
cause reading failure. Ho\vever, mucli more recently Orton^ pointed out the 
fact that no pathologic condition of the visual memory center had been dem- 
onstrated up to that time. 

A great deal of investigation of possible causes of reading failure has been 
carried on, but it has not been as productive as one could wish because of the 
variation in the preparation for research and the background of the investi- 
gatoi’s. Eor example, physical studies have been made by physicians, psychol- 
ogists, optometrists, teachers, and others, using all kinds of techniques ranging 
from the conventional to the bizaiTe. It is no wonder that there has been so 
little agreement between them. Sometimes relatively comparable data have 
been interpreted quite differently by investigators with different backgrounds 
and di'\'ergent points of view. Out of the great mass of studies one major fact 
has emerged. There is no single cause of reading failure. Each case presents 
a constellation of etiological factor’s, varying from person to pei-sou and in- 
cluding such things as physical, emotional, psychological, social, and pedagogic 
components. 

The present study was made in order to contribute somewhat to the under- 
standing of the irart played by pliysical factors in reading difficulty cases. Eight 
hundred seventy -five reading failures wore compared with 4S6 nonfailures as to 
the frequency of various gi’oups of diseases and defects. The median age of the 
reading failure group was 9 years, 7 months, Avhile that of the control group 
was 11 years, 7 mouths. The median intelligence quotient of the reading fail- 
ures was 102, while the controls presented a median of 103. The records of each 
child were .studied, the defects and diseases wore tabulated, and the frequency 
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oi each was cabiilalctl. In Vhc slaUsUcal material that follows, llio won! 
•‘diseases” includes diseases and defects except as noted. 

It was found that the veadin" failure Rroup exhibited 21.1 per cent more 
frequent disease than did the control group. This supports a similar trend noted 
in an earlier study.'’ When the various classes of diseases were considered 
separatel}', smaller differcnee.s were di.splaycd, but there was a general tendency 
for the reading failures to e.xhibit the higher frequency. Speech defects and 
diseases of the mouth, nose, throat, and cars (exclusive of dental conditions) 
displayed the greatest differences, while di.scascs of the eye.s (exclusive of eye 
defects), diseases of the circulatory system, and diseases of the urogenital .sy.s- 
teni exhibited medium differences between the groups. Table 1 iircscnts the 
complete tabulation by classes of disease, while Table II lists the various diseases 
encountered in each. 


TxBae I. CoiU'Av.isoN or Fr.EooEsciES op Diseases or. Pepects Awosg Eeaoino FAumiiE 

AND N'o.vfailure Gnour.s 


DISEASE GROUP 

■Wi 

NOMFAILURE 

(%) 


Total disease 

30.1 

15.0 

31.1 

Jtalnutrition 

0.2 

0.0 

0.2 

Deficiency diseases 

1.4 

2.0 

-0.0 

Alimentary tract 

0.3 

0.2 

0.1 

Mouth, nose, throat, and ears 

7.8 

3.2 

4.0 

Lungs 

0.4 

0.0 

0.4 

Circulatory system 

2.5 

0.4 

2.1 

Blood and blood-forming organs 

1.1 

J.C 

-0.5 

Bndocrines 

2.6 

l.C 

1.0 

Bones and joints 

0.0 

0.0 

0.9 

Drogenital system 

2.6 

0.4 

2.2 

Skin 

0.1 

0.0 

0.1 

Allergy 

1.2 

O.G 

0.0 

Nervous system 

2.2 

1.2 

I.O 

Specific infectious diseases 

0.4 

0.0 

0.4 

Speech defect 

0.2 

1.2 

.5.0 

Eye diseases 

4.7 

2.G 

2.1 


A previous study^ involving 1,000 reading failures, including the ca.ses 
used in the present investigation, reported differences in tiie frequencies of 
prodominantl}^ ocular factors ; visual acuity, ainblj'’opia, refraction, muscular 
imbalance, fusion, lateral dominance in terms of eyedness and handedness, and 
the speeds of word and object perception. It showed that hypermetropia of 
one diopter (D.) or more, exophoria of 6 or more prism diopters at the reading 
distance, and retarded speed of word perception occurred over 10 per cent more 
frequently among tlie reading failures. The differences in frequencies between 
the reading failure and control groups were considerably higher than in the 
frequencies of the physical conditions repoi'ted in the present study. For ex- 
ample, hj'permeti’opia of one diopter or more occurred 30 per cent moi’e fre- 
quently among the poor readers, while exophoria of 6 or more prism diopters at 
Ue reading distance occurred 11 per cent more frequently in the same group. 

he reading failures also exhibited 24 per cent more frequent retardation in 
tne speed of word perception. 
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Table II. Diseases Encountered in Reading Failure and jSTonfailure Groups 


DISEASE GROUr 

1 READING FAILURES | 

NOKTAILTJRES 

Nutrition 

Malnutrition 

Celiac disease 

None ' 

Deficiency diseases 

Avitaminosis 

Avitaminosis 

Alimentary tract 

Colitis 

Megacolon 

Megacolon colon 

Moutli, nose, throat and 
ears 

Deviated septum 

Nasal obstruction 

Enlarged uvula 

Diseased tonsils 

Sinusitis 

Perforated eardrum 
Granulations in nasopharynx 

Diseased tonsils 

Deviated septum 

Sinusitis 


Lungs 

Tuberculosis 

Empyema 

None 

Circulatory S3-stem 

Cardiac disease 

Patent ductus arteriosus 

Rheumatic heart 

Patent ductus arteriosus 

Blood and blood-forming or- 
gans 

Purpura 

Anemia 

Anemia 

Endocrine 

HyperthjToidism 

Hj-pothjToidism 

Diabetes 

Erohlich syndrome 

Hyperthyroidism 

Hj-i)othyroidism 

Diabetes 

Bones and joints 

Spina bifida 

Osteitis deformans 

Clubfoot 

Deformities of second finger.- 
and toes 

Deformities of arms 

Bifid terminal phalanx- 

None 

Urogenital s.vstem 

Undescended testis 

Absence of left testis 

Kidney disease 

Enuresis 

Diabetes insipidus 

Enuresis 

•Skin 

Alopecia areata 

None 

Allergy 

Unspecified 

Unspecified 

Nervous system 

Anestlicsia of toes 

Birth palsj- 
Bell’s pals}- 
Brachial palsy 

Epilepsy 

Facial tics 

Hydrocephalus 

Paralysis left leg 

Parkinson ’s syndrome 
Postconcussive state 

Ratlike pouch cyst 

Trauma (brain) 

Birth palsy 

Facial tics 

Migraine 

•Specific infectious diseases 

CJiorea 

J^yphilis 

None 

Speech defects 

Unspecified 

Unspecified 

Eye diseases 

Aiiisocoria 

Cataract 

Choked disc 

Corneal scar 

Chalazion 

Chorioretinitis’ 

Deformity of left pupil 

Fixed left pupil 

Hordeolum 

Hole in macula 

Nystagmus 

Ptosis 

Neoplasm 

Persistent hyaloid arteiy 

Color blindness 

Occlusion of tear duct 

Cataract 

Chronic conjunctivitis 
Coloboma 

Nystagmus 

Opaque nerve fibers 

Retinitis 

Retrobulbar neuritis 
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Altliongli the results of the present comparison show a gi-ealcr J reciuciicy 
of disease among the reading failures as compared with nonfailurcs, llic dif- 
ferences in freguency in individual diseases is not great in relation to the Avliole 
group. When one considers the proportion by whieli the frequency is liiglicr 
in the reading failui’c gi’oup than in the control group, it is noted that the dis- 
eases of the urogenital system and of the cirenlatoiw sy.stcm arc each more than 
six times as frequent among the reading failures, speech defects more than 
five times, and diseases of the mouth, nose, throat, and cars, and allcrgj' more 
than twice those of the control group. Furthennorc, certain conditions en- 
countered among the reading failures were not met at all in the control group. 
These included malnutrition, diseases of the lungs, diseases of the hones and 
joints, diseases of the skin, and specific infectious diseases. 

Clinically it is well Imovm that certain diseases often interfere with learn- 
ing and are important in that connection when tlicy occur. For example the 
improvement in schoolwork, including reading, is usually jirompt when a hj^po- 
thjmoid child is treated successfully. Therefore, the fact that a disease occurs 
more or less infrequently in large groups of reading failures should not lead 
one to ignore it as a possible handicap to learning. 

Treatment of reading difficulty cases falls into two main divisions. First, 
any unfavorable physical conditions which might reduce the child’s ability to 
compete physicall}' or mentallj^ witli others of his omi age should be corrected 
or treated. It then becomes the job of. the teacher to instruct the child up to 
the limit of his ability to learn to read. In recent years education has developed 
many efficient techniques for remedial teaching in the field of reading. They 
include a large number of new approaches in addition to the old and cumbersome 
alphabet, phonic, and Idnesthetic methods. At present there are some remedial 
schools, especially in the larger centers. Many private and public schools main- 
tain a reading specialist who is trained in remedial teaching; other schools, hav- 
ing no one appointed for this particular job, maintain one or more teachers who 
have taken special work in remedial reading instruction and Avho arc able to 
devote part of their time to such work. Some localities have none of these 
facilities and find it necessarj'" to fall back on the summer school or camp 
which offers remedial teaching, the private remedial reading teacher, or indi- 
vidual in.struction by a well-trained grade-school teacher. 


.SUMMAKY 

Diseases or defects were found to be 21.1 per cent more frequent among 875 
children who were failing in reading than among 486 children who were suc- 
cessful in learning to read. The different classes of diseases encountered and 
the treatment of reading failure are discussed briefly. 
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BONE FORIMATION IN SKIN AND MUSCLE: A LOCALIZED TISSUE 
:malfoiimation OB HETEKOTOPIA 

IIkxry W. Edjioxds, M.D., Herbert E. Coe, M.D., axd Fraxk L. Tabkah, lyl.D. 

Seattle, Wash. 

T he formation of mature, well-developed bone within human skin, sub- 
cutaneous tissue, and muscle is an oeeurrence as striking as it is rare. To 
the three eases reported in the literature as occurring in children, we wish to 
add a fourth. 


CASE REPORT FROM CHIIAMtEX'S ORTHOPEDIC HOSPITAL , 

A white female infant was horn prematurely on April 8, 1944, weighing 
3 pounds, 15 ounces. The parents were 26 and 30 years old. There was one 
sister aged 5 years. The family liistory was irrelevant. The baby was kept in 
an incubator for one month and did well on Olae formula. She received vitamin 
supplements in correct amount and variety and developed in normal sequence. 
Immunizations were given for diphtheria, pertussis, and variola. Illnesses in- 
cluded occasional respiratory infections and .scarlatina without sequelae. 

Wlien the infant was removed from the incubator at the age of one month, 
a small, hard, irregular area was noted near the left breast. On admee of a 
physician, the haby was put in sunlight a few minutes each day for a week. 
The sldn along the radial aspect of the left arm thereupon became redder than 
that over the rest of the body and so remained. At 5 months a reddened, appar- 
ently nontender lump was noted at the ti]) of the left second finger. This was 
believed to be a splinter and was treated with hot packs. At 6 or 7 months a 
small mass was noted in the left axilla. At 7 months raised ai'cas suddenly 
appeared on the left forearm and on the doi-sum of the left hand and continued 
to enlarge very slowly. At IS months of age a particle of calcareous deposit 
was removed from the left .second finger. Tliis deposit subse((uentl.v recurred. 
At 2 years and 9 months another jjarticlc was spontaneous!}- e.xtruded from 
the distal end of the left middle finger. At 3 yeans, 5 months a small lump 
was noted in the scalp at the crown of the head. 

When 31/0 years old the baby was brought to the Children’s Orthopedic 
Hospital. Routine blood studies showed normal hemoglobin, white count, 
and differential. The Jlantoux was negative in 1 to 30,000 dilution and the 
Kahn was negative. Urinaly.scs were consi.stently normal. The urinaiy calcium 
c.xcrotion for twenty-four hours was 0.21 Cm. Serum calcium ranged from 
S.l to 11. S mg. per cent. Serum inorganic pho.sphorus varied from 3.4 to 3.6 
mg. per cent. The alkaline phospliata.se was 3.S Bodan.sky units. 

Radiographs submitted with the patient showed apparent calcification in 
the soft tissues of the left axilla, arm, forearm, hand, and fingers. Recheck films 
in the hospital (Figs. 1, 2) were similar, but, in addition, showed an irregular 
destructive procc.ss at the distal end of the ulna with some iieriosteal reaction. 
Films of the right arm, .skull, spine, pelvis, and legs showed no abnormalities. 

F'rom the Children's Orthopedic Hospital and the Department of P.atholofrj- of the .'School 
of Jtedicine of tlie University of AVashineton. 

Presented before the Xortli Pacidc Pediatric Society. Spokane. AVash.. March 20, 19*S. 
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At this time two rallicr extensive explorations and dissections of several 
presumably calcified areas were done. Mas.ses -were removed from the left hand 
and forearm, upper arm, axillary fold, and chest wall. Some masses were in- 
tracutaneous, while othei-s were in the subcutaneous ti.ssuc freely movable be- 
neath the overlying: skin. Some of thc.se iiicees wei'c firmly attached to the un- 
derlying bony stnikurc. Some were within the muscle or muscle sheath. The.se 
masses were white and varied markedly in size and thickness. (Fig. 3.) The 
edges were very irregular. No abnormality of the blood su])ply was noted. The 
distal joint of the middle finger was immobile ivith stony-hard, subcutaneous 



Fig. 1. Radiograph showing hetcrotopic bone lormation 

uXiIIa anti arm. 


m muscle and muscle sheath. 


left 


mas.ses firmly attached to the skin and bone nt tlm cUo • 

cision. The largest sin"le niece lav on tim i ^ previous, partial ex- 

ured T.'i l,y 3.5 by 0 4 cm^ Se^ wn. fo ” meas- 

iiiid a .siniiiai- bony mass beneath it whieli””^^ areolar tissue between this mass 
Dia.s in the left aiitedoi aSlSy I'd? ^ 

skin and measured 1 by 2 by 0 9 cm Thl n’ ^ undeismrfce of the 

edges. An associated\uiderf>d;.. mas^ rrregular with rougl: 

miiselc at its insertion, 1.5 c^ in dfamitcr ' +i”^ peetoralii 
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Following these operatious, the incisions healed ithout incident and -with- 
out recurrence of the lesions A full-thickness graft of skin gre-vv satisfac- 
torily upon the dorsum of tlie hand. The child remained in excellent health. 



I\Iicroseopic examination of the surgical specimens sho^\ed not meie 
amorphous calcification, as nas expected, hut actual mature hone situated uithin 
the dermis and subcutaneous tissue (Fig. 4), uithin fascia and within muscle 
(Fig. 5). This bone possessed reeoCTirahle Ha-sei-sian systems and centrally 
placed islands of uell-formcd red and fattj m.iiaou There were no inclusions 
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of cartilage and but small areas of osteoid at the periphery of the placpics whore 
there were narrow mantles of fibi’ous tissue. Tlic picture was such as to sug- 
gest at once congenital or developmental origin of the aberrant bone. Tliere 
were no evidences of inflammation or of neoplasm. 


Fig. 3. — Portions o£ iiotcrotopic Ijone lemoved from imi'.elc :inil '.iil)ciil!inooii' ti.ssiiu iuft 

upper extremitj . 




cliildreS'""'' ‘‘“S only three other studies (leoline with 
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2. Taylor and MacKeuna^ of Liverpool, England, reported a 15-inontli-old 
girl mtli “gristly plaques” in the deeper layers of the skin distributed on the 
medial aspect of the right leg, on the outer side of the left tliigh, on the left 
forearm, on the anterior and posterior aspects of the chest, and on tlie scalp. 

3. Vero, IMachacek and Bartlett^ of New York City reported a 3-year-old 
hoy with “liinipy” plaques in the skin of the left side of the scrotum, the left 
thigh, left leg, left foot, left buttock, and the back. The scrotal lesions were 
noted at birth, and the others developed in groups, from the age of a few weeks 
to 2 years. As in our case, there was spontaneous extrusion" of small concre- 
ments, mainly on the toes, which first became reddened, swollen, an tender; 
there were also deeper seated intramuscular masses of bone developed within the 
left buttock and in the left popliteal region. 



Fig. 5. — Jlicrophotograpli X40. lietorotopic bone in left pectoral muscle. Note beino- 
poictic niarron between trabeculae of bone. (Remnant of muscle in lower right-hand corner 
of figure.) 

In these three eases, as in ours, biopsy of the plaques demonsti'ated not mere 
ealcifieation, but mature bone witli marrow situated within the deeper layers 
of the dermis. The lesions were multiple in all eases, though varying consider- 
ably in number and extent. Though the follow-ups in these eases were rather 
limited, there seems to he agreement that the lesions did not reenr when re- 
moved. In one of the eases new le.sions appeared at other sites following removal 
of some of the plaques. In none of the cases was there a history of antecedent 
trauma, inflammatory process, or other possible inciting agents. The condition 
was designated “osteo.sis of the skin” by the first authors, “osteoma cutis” by 
the second group of authors and “congenital osteomas of the skin” by the third 
group. 

It is our feeling that tlie development of plaques of mature bone within 
the deeiier layers of the dermis, within the subcutaneous tissue, and within mus- 
ele is a localized tissue malformation, properly designated as a heterotopia — 
a formation of normal tissue at an abnormal .site. The segmental distribution 
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oi the lesions, apparent hotli in our case ami in the case oi \ cro, MacliaeoK, ami 
Bartlett,-' is reminiscent ot that occurring in sonic otlicr structural dovclojnnental 
abnormalities such as fibrous dysiilasia of bone of Albright, and collaborators- 


and of Lichtenstein and Jaffc/' 

The condition under consideration is to be differentiated from tlie types oi 
calcinosis, processes in which amorphous calcium is deposited in tissue. Localized 
calcinosis usually occurs in adults. Lkscniinatcd calcinosis occurs more often 
within the first two decades of life. It is sometimes associated with scleroderma, 
or with Ilaynaud's disease or other tyjie of vasomotor abnormality. Both the 
localized and di.sseminated forms arc rare and of unknown origin. 

In traumatic ossifying myositi.s, formation of actual lione may follow deposi- 
tion of calcium in muscle tliat has been subject to trauma. This is a hazard 
of football and other vigorous occupations of adolescence. 

Progressive ossifying myositis is a rare di.sease with familial ineidence, af- 
fecting male persons predominantly, extending into adult life. Plaques of bone 
are formed in coiitiuuity witli the .skeleton, and in addition plates of bone ap- 
pear within fascial planes between tlic muscles. In three-fourths of the reported 
eases, the great toes are abnormally small, witli ankylosis of the proximal inter- 
pbalangcal joint. 

In the several forms of calcinosis and of ossifying myositis there is, as in the 
lietcrotopic bone fonnation, no demonstrable alteration in calcium metabolism. 
Laboratory .studies are, therefore, xisele.ss in differenliation of these diseases. In 
contradistinction arc the cases of metastatic calcification occurring in primary 
hj-perparathyroidism or in renal rickets, with elevation of the blood calcium, 
lowering of the blood phosphorus, and increased urinary excretion of calcium. 

Tlie prognosis in heterotopic bone formation is necessarily uncertain, as 
none of the few ease reports includes a long follow-up period. Consideration 
of the nature of the tissue changes suggests nonrecurrence, thougli some new 
lesions may he expected to develop after removal of earlier ones. 

It is proposed to excise the plaques remaining in our patient and such 
additional ones as may arise .subsequently in the belief that there svill be no 
recurrence. 


summary 


Heterotopic formation of mature bone within the deeper layers of dermis 
subcutaneous tissue, and muscle appears to be a rare malformation of segmental 
distribution occurring in young children. Simple excision is employed in treat- 
ment with apparent curative results. To the three cases found in the literature 
a fourth has been added. 
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PRENATAL AURICULAR FLUTTER 


Harold E. Stadler, M.D. 
IXDIAICAPOLIS, InD. 


A uricular flutter is rarely noted in juvenile heart disease and actual pre- 
natal arrhj'tlimia with later demonstration of true auricular flutter has 
rarelj' been reported. Carr and IMeClure^ noted fetal cardiac iri'egularity during 
the last month of gestation. Electi'ocardiographic proof of auricular flutter was 
given about twenty-six hours after the birth of the infant. Rhj-thm and rate 
returned to normal on the tenth neonatal dajL 

Slierman and Selfless- reported upon findings in a 3-month-old male in- 
fant with occasional ej-anosis and syncope. During the eighth gestational month, 
the rate was too rapid to count, although on one occasion a rate of 190 beats 
per minute Avas found. Electrocardiographic verification led to treatment AAUth 
tincture of digitalis and restoration of normal I’ate and rhythm. The authors 
concluded that maturity of the conduction bundle established the normal 
mechanism. 

D. Me. was born on July 24, 1947, by classical cesarean section. Dr. Ros.s 
E. Griffith furnished the follondng obstetrical record : 


Date 

May 3, 1947 
June 6, 1947 
June 30, 1947 
July 5, 1947 
July 12, 1947 
July 21, 1947 


Fetal Eeai-t 

Rate, 156 beats per minute 
Irre^lar 

Kate, 20S beats per minute 
Very rapid and irregular 
Irregular: rate, 180 per minute 
Irregular; rate, 136 per minute 


Tile mother of the patient, a 41-year-old gravida v, para v, began to hai'e 
profuse vaginal bleeding on tlie morning of Jifly 24, 1947. An x-ray of the 
abdomen led to the finding of placenta preida. The health of the patient had 
been excellent during her entire pregnancy. 

The infant was 51 cm. long and tveighed 7 pounds, 13 ounces. Examination 
was entirely negative except for moderate caz’diac enlargement and cardiac rate 
of 240. There was an inconstant, faint, systolic, pi-ecordial murmur. Tz-ansitory 
arrhythmia and cardiac rate of 150 to 160 beats per minute zvere noted. The 
infant zA’as apathetic and nursed poorly. At no time zvas there evidence of con- 
gestive failizre izzztil on Jizly 2S when definite sclerema zvas noted inzmlz'ing both 
thighs, partieulaz-ly oiz the latez'al aspect. Sclerema neonatorzzm has been held 
to be indicatiz’e of impaiz’ed circulation. 

Aiz attempt zvas made to stop the az-z'hythmia through z’-agal pz-essure but 
this proved unsuccessful. On Augzzst 4, quinidine sulfate was giz^en in dosage 
of 1/4 gz’ain ez-ery fozzr hozzz’s. The heaz-t rate dropped to 112 to 120 per zziznute 
bizt the baby begazz to vomit feedings and to lose zveight. The qzzizzidine was 
stopped and zz-ithin eighteen houzs the lieaz-t z-ate zvas agaiiz oz-er 200 beats per 
minzzte. 

From the Department.-! of Obstetrics and Pediatrics, the Methodist Hospital. Indianapolis. 

(124 
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Pig. 1. — Electrocardiogram taken on July 30. 1947, showing auricular flutter with 2:1 conduc' 

tion ratio in the limb leads. 



i-'ig. 2 . — Electrocardiogram taken 


on Nov. 26, 1947, showing a sinus rhythm. 
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On August 15, Ciystodigiu (Eli Lilly Company) i\’as given. An ampule 
of this preparation (1 c.c. eoutaining 0.2 mg.) ivas diluted to 20 c.c. ivith sterile 
water and one teaspoonful (0,01 mg.) was given evei'y six hours. AYithin thirty- 
six hours after the medication was begun the rhythm was normal and the heart 
rate was 120 to 128 beats per minute. The Crystodigin was given for three full 
days and then stopjied. The weight of the infant began to increase nonnally. 
At the time he was 3]A months old, the baby weiglied 16 pounds. The murmur 
could no longer be heard and cardiac size was normal. The infant weighed 
pounds and was SOy^ inches long when he was 9 months old. Physical ex- 
amination was entii’ely normal. There was no evidence of heart disease. The 
.sclerema had disappeared. 

SUMMARY 

A case of iirenatal auricular flutter (apparently the third reported) is 
presented. Therapy with quinidine sulfate proved effective but toxicity led 
to its withdi'awal. Crystodigin therapy establislied a cure. It has been stated 
that the large diphasic QRS complexes in the first curve and tall P waves in 
the second curve are suggestive of congenital heart disease, Obseiwation of the 
patient will continue although all factors involved point to the fact that a com- 
plete state of normality has been established. 

The author e.xpressos liis appreciation to Dr:?. I. H. Zitiunii, Cliicago, 111., aud E. Blatt. 
Indianapolis, Ind., for tliei!- clectrocardiograpliir interpretations and to Dr. Ross E. Griffith. 
Indianapolis, Ind., for use of his record.' and for his deep interest in this study 
The Eli Lilly and Company, Indianapolis, Ind., furnished the Crystodigin. 
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EMBKYOXAL ADEN0CAKCIKO3IA OP 'J'JJE TESTICLE ]i\ A 
TIIREEATDiLR-OLD CHILD: EEPOBT OP A CASE 

Abthuk Eosk>T3Lum, M.D., akd Martin A. RonniNS, 

Chicago, Ihr. 


/^ARCIXOJLV of the testicle in chiklhood is a i-aie coiulition, hut a Tcvteu of 
Vv tlie literature indicates a fiequency sufficient to make one suspect the diag- 
nosis ■when a rapidly growing, fiim. nontransilluiuniablc mass is discovered in 


the scrotum of an infant or child. - n 

Dean’ reported a series of oOO cases of testicular teratomas in all 
Eio-ht of these occuircd in children up to the age of 1-i yeais. an incidence of Lo 
per cent Paget- noted that tumoi.s of the testis constitute 2 8 per cent of all 

tumors in infants. _ n . i -. q- 

Julien,^ ju a tieatise on tiiinois ot llic testis in f^nicn'en, coiiectea loi eases. 
He noted that tlie incidence is highest during tlie first tliree years of life, and 
declines toivard puberty. Ivutzmann and othcis,’ in a levieii of the litciatuic, 
quote Steffen and Gerhardt ivho iound that tumois of the testis oecui chiefly 
in infancy, gradually diminishing in frequency in the second, third, and fourth 


j'eai's. 

Practically all testicular tumors in infants are mixed or teratomatous, and 
the so-caUed seminoma is exceedingly raie, Chevassu’ noted that five of 61 eases 
of teratomata occurred in children, whereas in a group of 59 such tumors there 
were no cases of seminoma in children. Dean’ stated that, histologieallj', tumoi-s 
of the testis in children are similar to those in adults. The hulk of the.se tumors 
consists of highly anaplastic embryonal cells. Adult stnictnres Muth mucli 
greater cellular differentiation are also present. 


CVSi; KUPOKT 


A S-yeaV-okl white male was admitted to Sarah Morris Hospital on Jnly 30, 
1947, ndth acute respiratory distress, characterized by rvlreezing, obstructed 
breathing, and elevated temperature. Physical examination and roerrtgenograirrs 
confinued the diagnosis of broneliopneumonia. The respiratory syrrrptoms re- 
sponded pr'omptly to medical management. 

It had never been noted prior to admission that there were airy genital 
abnpr-malities. It nas diseorered in the coui’Se of the admission physical exami- 
nation that the right testicle was four times larger than the left. It was insensi- 
tir e, nodular, firm, and did not transilluminate. The right epididjnnis and vas 
deferens were normal. There was no lymph gland enlargement. The left testicle 
was normal. 

A clinical diagnosis of tumor of the right testis was made, and urolo"ic con- 
sultation was requested. The patient was seen by Dr. Ining J. Shapiro who 
concurred in the diagnosis and advised orchideclomy. 

On Aug. 5, 1947, a right orehidectomy was perfoimed. Tlie postoperative 
course was uneventful. The dressings xrere changed and the sutures removed 
on the fourth postoperative day The wound Ixealed by primarx intention The 

his '1101110 in another 

stjte ^\JlClc iiitciisi\e r<idiation thGrap\ was given. 

t.edlalr™TerUcc®Sf‘'Dr^Phnfp’p?^ dopartment of urology. Alichael R.ase Hospital. 
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Pathologic Bepoit . — The specimen consisted of a testicle including the epi- 
didjTnis. The entire specimen measured 2 x 2 x 1.5 cm The tunica vaginalis 
as well as the inesothelial covering of the epididjTiiis and portion of the vas were 
smooth, graj', and glistening The testis ivas deformed On section, it was oc- 
cupied almost entirely bj a soft tumor which piesented a pleomorphic appear- 
ance Some portions veic led, otheis bright yellov The latter appeared as 
islands which weie somevhat more elevated than the sui rounding zones The 
tumor occupied the entire testis except for a thin inn at the upper pole. Tumor 
could not be noted in the epididimis, tunica vaginalis, oi am other suriounding 
tissue The epididi mis and \ as revealed no gioss changes 






{ 'l xv ’■ /i}'" '' "s' tie “• 
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Fig 1 — I’hotoinicrograpli of tt^licuKir tumor. Ion. poncr 
Fig. 2 — Te-tlcular tumor. Iiiffli pouer 



ROSENBLUM AN’D ROBBINS: EMBRYONAL ADENOCARCINOJIA OE TESTICLE G29 

Microscopic appearance is rejiresenfcd in Figs. 1 and 2. TJie .sections con- 
sist of tumor cells arranged in masses or pscndoglandular formations, lying in 
a loose stroma. The cells arc large and dift’er markedly in size and shape. The 
nuclei present a dense nuclear mcmbi’anc hut relatively scant chromatin mate- 
rial, and one or two prominent nucleoli. There arc iiumoi'oiis typical and 
atypical mitotic figures. The cytoplasm is copious and clear or vacuolated. The 
stroma consists of loosely arranged filiroblasts and numerous dilated capillaries. 
Pathologic Diagnosis: Embryonal adenocarcinoma of the testis. 

•SUMMARY 

A case of carcinoma of the te.stis in a 3-.vear-old cliild is presented together 
with a brief review of the literature as to incidence and types of carcinoma of 
the testis in children. 
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Erratum 


In the article entitled “Generalized 
issue of The Journal, the name of the 
speUed. 


Vaccinia” on page 2S1 of the September, 194S, 
second author. Dr. Philip lledriek, has been mis’ 
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CONFERENCE AT THE ST. LOUIS CHILDREN’S HOSPITAL 

July 30, 1948 

Alexis F. Hartmaxm, M.D., Chiep-of-Stapp 
Case 1. Ovarian Tumor 

Di!. (Jerald Hugues. — The fir.st ea.se tl)i.s moriiing is that of M, R., a 7- 
inonth-olcl wliite girl ■\vho vas admitted to the St. Louis City Hospital on July 
17. 1948, witli the following history (which, a§ it turned out, iiroved more eon- 
fiisiiig: tliau lielpful) : 

Tlie infant had been in good liealth until Hay 14, 1948, Avhen, following the 
ingestion of some applesauce, she developed cramping abdominal pain, some 
fever, and pa.ssed several loose stools, one of which was blood-streaked. She was 
seen by a local iihysieian, who advised the parents that the infant had an ear 
infection and gave her an injection of penicillin. 

The next morning she seemed iierfeetlj- well again and remained so until 
July 15, 1948. when, following the ingestion of pears from a freshly opened can, 
she again developed cramping abdominal jjain. She was very irritable anti 
vomited once that evening and again the following morning. Later that morn- 
ing she developed a fever and during the daj- had five bowel movements. 

She was seen in the Receiving Room of the St. Louis City Hospital on the 
evening of July 16. At that time physical e.xamination was nonrevealing ex- 
cept for some fever and irritability. The parents were told to omit all feedings 
for twelve hours and to bring tlie infant back the following day if she showed 
no improvement. 

Feeding’S were resumed on the morning of July 17, and all were retained. 
The infant had one normal bowel movement that morning. However, the com- 
plaints of fever, iiTitability, and ci’amping abdominal pain iiersisted, and, in 
addition, the parents noted that her abdomen seemed more full than usual. 
She was brought hack to the hospital on the afternoon of July 17. 

At that time physical examination revealed a pale but well-developed and 
well-nourished infant who was quite irritable and a 2 ipeared acutely ill. The 
abdomen ivas distended and there Avas generalized tenderness and A’olnntaiy 
muscle guard. No organs or ma.sses were palpated at that time. Bowel sounds 
were hypoactive. Rectal examination revealed no tenderness or masses. The 
remainder of the physical examination Avas not abnormal except for the left 
tympanic membrane, Avhieh Avas thick and dull. 

The infant AA-as admitted to (he hospital Avith the diagnosis of possible 
acute appendicitis. 

Laboratory examination rcA-ealed the urine to be normal. The hemoglobin 
AA'as 7.1 Gm. The Avliite blood cell count AA-as 18,800, Avith a marked left .shift. 
Blood Kahn Avas negatiA-e. 


630 


CLiINICAb CONFKBtiXCI'; 


G31 


A diagnostic abdominal paracentesis was pcriornied in tlie fJglit Hank. A 
few drops of tliin, bloody fluid were obtained, but it was felt that tins fluid 
bad not been obtained from the abdominal cavity. Smear of tins tluid revealed 
no organisms, and a culture reported later revealed no giowtii. 

The in!ant was given a transfusion of whole blood and started on penicillin, 
streptomycin, and sulfadiazine subcutaneously. A small enema was given with 
the return of soft, yellow stool. Waugenstccu suction was begun. 

The following morning, duly 18, the infant’s abdomen seemed less dis- 
tended and was soft to palpation when .she was (|uiel. No organs or masses 
were palpated. 

On the morning of July 1!) vaginal bleeding oceiuTed, and drew our atten- 
tion again to the presence of mild hyperti'opliy of the breasts and an exee.ss ol 
pubic hair, both of which had been ob.served but not considered significant. 
Vaginal examination revealed rugae increased in number aud hypertrophied 
with bloody fluid seen coming thz'ough the cervix. 

That afternoon, under anesthesia, a mass was easily felt in the right lower 
tpiadrant. Upon opening the abdomen a mass approximately 12 x 15 cm. in 
size was found lying in the right lower quadi’ant of the abdomen but attached 
to a pedicle extending to the left lower ciuadrant. It was hemorrhagic and 
necrotic and was attached to the left Fallopian tube, which also %vas greatly 
distended and hemorrhagic. The mass w'as twisted three times on its pedicle. 
The right ovary and adnexa aud the uterus all seemed to be normal. 

Histologic examination of the mass removed has so far been unsatisfactory 
because of the amount of autolysis which took jflace. A diagjiosis of e.vstie 
tumor of the left ovary with hemorrhage and necrosis was made. 

Postoperative course was uneventful except for a transitory elevation of 
temperature on the second po.stoperative day azid the passage of one tarry stool 
on the third postoperative day. The infant was discharged from the hospital 
on the eleventh postoperative day. 


Da. Dox Thuicston. — This infant presented a somewhat difScnlt problem 
during the first forty-eight hours of hospitalization in that not only was the 
examination difficult, but its results Avere unsatisfactory. At the time of ad- 
mission, AA-itli Ihe evidence of iuipeudiug shock and a blood picture .suggesting the 
loss of blood azid the presence of acute infection, we had difficulty in explain- 
ing all of the symptoms and signs on the basis of a single disease. The possi- 
bility that we were dealing Avith a surgical abdomen Avas uppei'most in our 
minds. The patient’s condition seemed too critical to tolerate an e.xploratory 
surgical procedure, and we felt that all Ave could do was to administer pareii- 
teral fluids aud blood. Tlie history of the onset of symptoms shortly after the 
mgcstion of food suggested the possibility of food poisoning due either to pre- 
formed toxins or to bacterial invasion. The symptms of severe food poisoning 
are nsnallA- dramatic and are characterized by severe nausea, vomiting, ah- 
dommal pam. acute prostration, aud diarrhea, Avith profuse sweating, hvpoteri- 
Mon, and shock and. lu the case of botulism, there is the eiirare-like action of 
lie poison on tlie motor nerves aud voluntary muscles. This child hoAvever 
iiarl very little diarrhea or vomiting and no evidence of neurological changes ’ 
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With the persistence of the picture and Avith no ei'idenee of infection else- 
where, it was felt advisable to attempt an abdominal paracentesis. This type 
of aspiration is done carefully with a small needle. The abdominal cavity is 
entered laterally with the bevel up. and mild suction is applied. Auy material 
obtained is smeared on a sterile slide and stained. The remainder is cultured. 
By this means it is possible to dilfei'cntiate primarj- from secondary peritonitis. 
The s3'miitoms and pln’sical findings in this infant Avere compatible witli either 
diagnosis. 

Other surgical conditions considered Avere; congenital anomalies until par- 
tial obstruction, intussusception, mesenteric Ijnnphadenitis, and urinaiy tract 
infection, all of AA'hich conditions seemed to be ruled out on the basis of historv 
and plysical findings and the eoui'se AA'hile under observation. 

At this point a rCAneAv of the histoiw again reA'ealed a small point — ^that of 
recurrent but persisting breast enlargement. A direct examination of the 
genitalia revealed a definite but slight increase in the size of the labia and the 
presence of hair AA'hieh was definitelj' unusual for this age group. On the third 
hospital da 3 ' the infant had A^aginal bleeding, sudden in onset and moderate in 
amount, of a serosauguinous nature. A smear of this material revealed no 
leucocytes but large polygonal cells with some evidence of nuclear degenera- 
tion. Vaginal examination with a speculum proved that the blood Avas coming 
from the cervix. The vaginal mucosa was definitely thicliened Avith increased 
folds. The feeling of the observers Avas that Ave Avere dealing Avith a menstrual 
t3’’pe of bleeding. With the child’s condition improved, an exploratoiy lapa- 
rotom 3 ’- Avas done. At the time of operation and Avith the infant under anes- 
thesia, a definite globular mass Avas both visible and palpable in the right lower 
quadrant. The preoperatiA^e diagnosis of oA’arian tumor seemed to be correct, 
and on opening the abdominal eaAdt3- the diagnosis aaos confirmed. 

In reA'icAving the eases published, the unusual feature in this ease is the 
onset of menstrual bleeding following the torsion of the pediculated tumor. 
In recent 3mars the effect of estrogens on the female human being has been 
AvidebA- investigated, and it is interesting to note that in this case, even with 
eA'idenee of precoeit3^, there aa’os no bleeding until toi’sion of the tumor inter- 
fered with the blood supph'. After experimental therap3' Avith estrogen has 
been stopped, it is usualB' fiA’e to scatii da3's before menstrual bleeding takes 
place. This concurs. Also, the A-aginal thickening, breast enlargement, and 
some increase in size of the labia are the normal effects of estrogen in the pre- 
pubertal, castrated female. The microscopic sections are difficult to evaluate 
as to the t 3 '] 3 e of tumor, because of autobA’sis. There are, liOAvever, tAvo t3'pes of 
tumors that gir-e rise to this t3'pe of preeoeit3', the granulosa cell and the the- 
coma or thecal cell tumor. The manifestations in both are due to excess esti’o- 
gen formation, and differential diagnosis is made miei’oseopicall3’. Prom the 
cases reported the prognosis seems good, but recurrences have occurred. 

Dr. Peter IIeinijecker. — I Avish to present a case we had a fcAv months ago. 
The child, 3'ears of age. Avas admitted extreincbv ill. The chief positiA-c 
findings were those referable to the general appearance and to the abdomen, 
which AA-as ureatbv di.stended. It AA-as felt that the distention Ava.s due to fluid. 
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•vvitbin Avhieh a tiuiiov probably ayus located. A needle was inserted and sonie 
chocolate-colored fluid obtained. The child had prominent breasts and pubic 
hair was present; the labia were .somewhat enlarged; the clitoris was not en- 
larged. The child looked older than her age and the cycbroivs and hair were 
thick. 

At operation tliere was found a large, right-sided, ovarian cyst witli the 
pedicle partly twisted. Tlic pelvic .structures on the left side Averc normal. 
The uterus was slightly enlarged. 

On microscopic section a typical thecal cell tumor Avas diagnosed. There 
Avere many small spaces lined by secretory eells. 

The child has not been seen since the time of discharge. It is expected that 
she Avill show a recession of the signs indicating an excess estrogen secretion. 

Dr. Alexis F. Hartaiann. — Dr. Thurston, is it not fair to state that as 
soon as more or less emergency treatment had been rendered this child (fluid 
administration and blood admini-stration) the over-all picture then suggested 
a serious intra-abdominal condition that one Avould oi’dinarily a.ssociatc W’ith a 
surgical lesion sometimes found Avith appendicitis, especially Avith localized 
abscess formation, or a Jleckel’s diA’erticulum Avith peritonitis or absce.ss for- 
mation? Haiung reached the point where one had to consider the child as re- 
quiring surgical inters'ention regardless of what might be found, ought not 
the baby to harm been explored Avithout further delay? Do either of you, Dr. 
Feeder and Dr. Cooke, remember any child in Avhom a diagnosis Avas not made 
sufficiently early in the case of a tivisted OA'arian pedicle or any other ovarian 
cyst with hemorrhage into it? What should we expect to happen if a diag- 
nosis is not made and proper surgery performed? 


Dr. Heixbecker. — ^Under those circumstances invasion of the tumor by or- 
ganisms may lead to peritonitis. An aseptic peritonitis only may occur. 

Dk. Hartjiank; — The picture of a pelvic abscess? 

Dr. Heinbecker. — ^Diffuse pelvic and abdominal peritonitis. 

I should havm mentioned that in this case withdrawal bleeding also oc- 
curred on the third day following removal of the tumor. The bleeding from 
the uterus lasted for three or four days. 

Dr. HARTJiANN.~Dr. Thurston, ivould yon regard this vaginal bleeding 
as similar to the bleeding seen' in ncAvborn babies as the result of deprivation 
of estrogen ? 


Dr. Thurstox. — ^Yes, quite similar in character, 
bleeding on the sixth dav. 


This child had menstrual 


Dr. Hartmann.— However, the breast enlargement seems to be different 
fiom that in newborn babies. The breasts are not engorged but are definitely 
enlarged. There is protrusion, not retraction, of the nipples 

If yon had not found the tumor, would you have been' much impressed 
In the puhic hair or breast enlargement in this baby? 

Y®, I «'«s impressea with the ppbic bait and pointed it 
nnt on sevenal oceastons. I, oeented too much f„, tbia age. It J.°i“e 
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gestive of a patient of Dr. Hartmann’s and suggestive also of a patient with 
endocrine dysfunction — tlie dwarf — in wliich definite increase in pubic Lair 
was seen. There also seemed to be some pigmentation of the skin which was 
not dne to sinrshine. because it has faded a little too fast. 

Dr. Haetmakx. — Do yon think you should have been able to feel this mass 
reclally? 

Dr. Thur.stox. — Under anesthesia, yes, but not without anesthesia. Nu- 
merous rectal examinations were made, but no mass could be felt. 

Dr. Park J. WniTE. — There is much in this case to attract attention to the 
genital system. Did you find any trouble with the appendix? I have cited 
lireviously a jiatient with an acute appendix in addition to an ovarian cyst of 
this type. Which came first? The acute appendix or the ovarian erst? XJn- 
doubtedl 3 ', the ovarian e.vst came first, but the appendix was inflamed as well. 

Dr. Read Bodes. — The appendix in this case was not explored. 

Cases 2 and 3. Esophageal Stenosis Following Ingestion of Lye 

Case 2 

Dr. Ralph Luce. — This jiatieut, H. B., is a 2-3'ear*old Negro girl who en- 
tered Children’s Hospital seven weeks ago. She had been well until one week 
before entiy when she drank a glass of milk containing two tablespoonfuls of 
l.ve. She suffered severe burns of the mouth and was taken to another hospital 
for four days where she received penicillin and parenteral fluids. She was able 
to swallow oulj' fluids during the three daj's prior to entry to this hospital. 

With a barium swallow a constriction was seen in the esophagus about one 
or two inches above the stomach. Attempts to pass a weighted string into the 
stomach were unsuccessful. An esophagoscopj^ was then done, which revealed 
a slitlike stricture 22 cm. from the central incisors. Graduallj' less food could 
be taken oralfv, and parenteral feedings wei'e necessaiy during the third week 
in the hospital. 

Three weeks after entiy and four weeks after the original injury the 
esoirhageal stricture with the segment of esophagus distal to it was excised 
and an esophagogastrostom.v and vagotom.v were pei’formed. The immediate 
post.opei’ative course was uneventful. When oral feedings were resumed, the 
patient toolc them without diffieultj' in swallowing and without voiuiting. 
Eighteen days after tire operation she began to refuse much of her feedings. 
This seemed to be corrected when a more palatable diet was offered; however, 
the past four da_vs she has again refused a large pai-t of her food. She has 
regurgitated a small amount twice during this time. 

A barium swallow done si.x days ago devealed a functioning csophagogas- 
trostomj’. 

This x-raj’ .(Fig. 11 of the barium .swallow taken prior to operation demon- 
strates a constriction of the lumen in the distal 3 to 4 cm. of the esophagus with 
a dilatation of the esophagus superior to the stricture. The barium mixtui-c 
is seen to pass through the stricture in a trickle. 
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Fig. 1. 


Dr. Alexis HaVRTJiAxx. — I think this is our first child to be operated on 
with the bringing up of the stomach into the thorax and anastomosis to the 
esophagus. It is of interest to consider that we have essentially created a con- 
dition Avhieh Ave sometimes think is necessary to cori’cct surgiGally — a diaphrag- 
matic hernia with the stomach in the thorax. We recall, too, that in the last 
year or so Dr. Fields reported on four r^erj’' intertesting children, each born 
with a congenitally short esophagus, who later began to regurgitate food, often 
mixed Avith blood. Are we going to liai’e trouble of that sort with this ojiera- 
tion. Avhieh otherwise seems almost perfect? You remember that the piece of 
esophagus resected and shown to us a Aveek or turn ago Avas very fibrous. Every- 
one agreed that it could never have been dilated successfully. Because a piece 
of the A'agus nerve Avas resected in tins child, the danger of such peptic ulcera- 
tion is probably considerably minimized. The results in treatment of peptic ul- 
cers suggest that such vagotomy is of considerable value. 
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Dr. Kohert Scott. — What period of time was there between the swallowing 
of Ihe lyc and the operation? 

Dr. Luce. — P onr weeks. 

Dr. Scott. — Is it possible that that operation was ijerformed a little soon 
after ingestion of the lye and that stricture migh have developed higher up after 
operation? 

Dr. Paul J. .Zentay. — That is not likely after four weeks. Tt has been 
demonstrated by x-ra.v tliat thei-e is no other stricture. 



FiET. 2. 


Dr. IIautmvnn. — There is nothing to indioate stricture in the upper por- 
tion, and it is amazing to see how much sear formed in tlie lower segment in 
the four necks following Ihe injury. If some constriction should still develop in 
the upper portion, it ought not to be difficult to dilate from above 

Dr. Scott. — A word about vagotomy I saw some adults in San Diego 
who had this done for recurrent peptic ulcers, and they developed symptoms of 
diarrhea, etc. following vagotomy. It is not an entirely benign procedure. 


CMNICAI. CONl-nKKNCi; 

Du. llAUTMANX.—ln one ol' onr inl'imts born with csopliufjenl alresin, foi- 
lowiu>r csopba-reul anastomosis the vagolomj' syndrome made its appearanee 
and vcsnlted in marked gastvie atony and mud; repmreitatnm wlueh (.nally od 
to debydration atul aikalosis. In tbnV ubild Urecboliue seemed to I)e ol value 
in stimulating gastric peristalsis. Eventually this cbild recovered. 

Dr. i?EXTAY. — Uow muck vagus nerve was re.seetcd? 

Dr. IlARTiUANX — About 4 cm. 


Case 3 

Dr. C. W. Daiscuxur. — D. E., a 34-monlh-otd white boy, was lirsl admitted 
to Children’s Ilospital on July 30, D147, at the age of 21 months because of 
mability to swallow. The mother stated that, in September, 194(1 (twenty-two 
months ago), the patient swallowed some lye solution, resulting in burns o£ the 
movrtb arid esophagus, lie was hospitnlixcd for three days and given peiri- 
cillin. No other therapy was given. After healing, the patient was able to 
swallow only strained foods and liquids, so he was bospitnVr/.cd again and the 
physician said that there Avas pressure on the esophagus but that i1 Avas too low 
to stretch the esophagus. The patient Avas transfused and dismissed. In the 
interim he has remained on a liquid diet, gained Aveight, and done well until 
three days prior to the original admission to Children’s Hospital, Avhen he de- 
veloped a cough. ar\d Avith it inability to retain any solid food and only very 
small portions of Avater. Food would be SAvallowcd and then regurgitated 
immediately. 

On admission, the patient Avas thin, pale, dehydrated, and febrile (39° C.) 
with mild acidosis and acute pharyngitis. As soon as the iihysical condition ijn- 
proved, a dilatation of the esophagus Avas done under anesthesia. A .stricture 
was visualized 13 cm. from the incisor teeth. Bougie dilators Avere inserted up 
to No. 16. Following this procedure, the patient’s ability to SAvalloAV Avas mneb 
improved and milk and Avater were then taken comparatively Avell. Dilatation 
Avas repeated three days later to a No. 20 bougie which passed with some diffi- 
culty. After this therapy, subcutaneous fluids could be omitted, and the bo.A' 
could handle a regular infant diet quite well. Dilatation Avas repeated four 
days later, this time to a No. 20, and progress Avas so good that it Avas decided 
that dilatation could be carried out only once weekty. He Avas dilated for the 
fourth time one Aveek later. At this time a No. 4 bronchoscope was passed 
through the first stricture clown to the second series of strictures and through 
these. The patient Avas then discharged on a regular diet to return in Iavo 
Aveeks. 


Two weeks later the patient was readmitted in good condition and was able 
to swallow a regular infant diet (milk, Pablnm, orange juice, water, etc.). 
This time a No. 4 bronchoscope and a No. 9 bougie Avere passed through both 
strictures. Results were good, and the patient Avas di,smissed to return in three 
AA’eeks for dilatation. 


At the time of reaclmission three AA'ceks later, the child 
diet, now including cereals, crushed .spaghetti, strained 
liquids. The patient Avas dilated as before and dismissed 


Avas still on a regular 
vegetables, and all 
in good condition. 
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He was readmitted (tins time to ilcildlaii Hospital) three weeks later and 
dilated as before with good resLilts and told to return in one month. 

He was readmitted in December and this time dilated to a 5 mm. broueho- 
.seope, and the second stricture was desci’ibed as spiral in type. He was dis- 
charged improved. 



Fie. 3. 


Five months later he returned to Children’s Hospital with the story that 
he could not even swallow his own .saliva for the past tvo days, but after hos- 
pitaliratiou ability to take fluids oralh- retuiaied spontaneously. When the 
patient was hydrated, esophagoscopy r\as done vith a Xo. 6 scope passed to a 
pinpoint stricture 16 em. below the incisors, and bougies up to Xo. 16, were 
passed through the stricture down to a 50 cm. level. Kepeated attempts vere 
then made to allov passage of a shot on a string, but each time the shot lodged 
at the strictLire. 

On June 29. 1948. the patient was esophagoscoped, a 35 Jackson scope 
being passed vithout difficulty through the stricture at 14 cm. below the upper 
incisors The stricture was described as firm, annular, v ith a 3 to 4 mm. lumen, 
and the mucous membrane for 1% cm above the stricture was pale and 
scarred. 


CMNioAii coNi-i-jcnsci; 




Several radiographic .studies of this ])atient have heen made over tlie i)eriod 
of his stay at Children's Hospital. 'rhc.sp arc all similar, so that tlic most re- 
cent anterojjosterior and lateral views (Figs. and 4) talceii with a thick hariiim 
.swallow serve to illustrate the esophageal deformities. The fii'st stricture, which 
represents the one described as 14 cm. from the incisors, is visualized .iiist below 
the dilated portion of the e.sophagus and just above the maniihrium. It is 
about % cm. in diameter. The second stricture is visualized apj)ro.\imately 2 
cm. lower and. in the lateral view, is .seen to he 4 to tl cm. long and with a 2 to 
3 nun. lumen. No other evidence of stricture or anomaly of the e.sophagus is 
noted. 



F|)J. 4. 


JDk- H,uiTMAXx._This is a problem because the stricture be-ins hi-h is 

-k, Dr,. BH*,. 
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ineaus of a skin tube, ivould in itself not suffice. It -ivouH solve the difficulty of 
the upper esophagus but not the lower esophagus. So this child would have to 
have both operations, the tube for the upper and the anastomosis for the lower 
portion. This child, while in excellent condition, is getting worse. He has lost 
several pounds in the last few weeks and takes longer to eat. Many unsuccesful 
attempts have been made to dilate from above. Now the question is ; shall we go 
ahead and do with him what Ave have usuallj' done? Shall we do gastrostomy 
and then make further attempts to pass a .string, so that dilatation Avith bougies 
would be possible? Eeeently it has been emphasized that once you do gastros- 
tomy, you immobilize the stomach and prcA-ent bringing it up any di.stance into 
the chest for anastomotic procedures. That knoAA’ledge has made us hold off 
until noAA-. Are Ave correct in concluding that our exiieriences and results Avith 
gastrostoniA’ and retrograde dilatation in the past, have been so poor that Ave 
should diseai’d that procedure ? Some think so, and some do not. Dr. AVebb has 
gone over all of our cases and Avill give you a picture of Avhat has happened. It 
is m.y hope that Dr. AVebb’s analysis aaIII make it easj- for us to say whether 
AA’e should go back to our old method Avith this child. 

Dr. Bailey AVedb. — Y ou haA’e just heard presented the cases of tAvo chil- 
dren who SAvaUowed lye. They are both about 2 years of age and Avere taken to 
hospitals as soon as the accidents Avere discovered. Early treatment Avas con- 
seiwatiA-e, and the children Avere not seen here until after strictures had formed. 
The first child had a Ioav stricture and AA’as treated surgically. The problem of 
the management of this second child with multiple strictures prompted us to 
revicAv the records of our previous cases and their outcome. 

Since 1926, thei'e have been thirty-eight patients with lye burn of the mouth 
and esophagus admitted to St. Louis Children’s Hospital, twenty-nine Avhite 
and nine Negro children. Although the ages varied from 5^/^ months to 7 j'ears. 
the majority of these patients AA^ere betAA-een 1 and 3 years of age. Nine of the 
children Avere seen here less than forty-eight hours after the accident, and 
tAventy-ninc had some evidence of stricture at the time of entry. The incidence 
of strictures aaus higher after the ingestion of dissoh-ed h-e, but nine eases of 
stricture deA^eloped from taking powdered lye. 

In all patients there Avas an initial anorexia, and many Avere never able to 
take solids Avell. The usual stoiy is that after the mouth heals. SAvalloAving im- 
proves. but this is folloAved by increasing dysphagia, fir.st for solids and then for 
liquids. In most eases it becomes a serious problem in from 2 to 4 Aveeks. but in 
one case the time aa’os less than one Aveek and in three eases, more than tAvo 
months. There Avere slightly more burns in the upper third of the esophagus 
than the middle and lower thirds. 

In ruling out tlic diagnosis of stricture, unless thick barium is used the 
barium sAA'alloAv may be mi.sleading. On ray initial examination of the first child 
presented toda.A*, I failed to see a stricture AA-ben using thin barium, and ex- 
amination of the records sIioaas that to ImA-e been the e.xperience of the pediatri- 
cian and roentgenologist on occasion. 
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The Ireatment of these patients depcncls on whctlier oi- not tliey are seen 
before or after the stricture has formed Tl is pathetie to note tlial at least 
thirty of the patients in our series Avcrc seen by a physician u-illiiii lorty-ci<r i 
hours of tlic ingestion of the lye and that most of tiie parents svere iiistructei 
to give the child some local mouth care and told that all ^\ould be well. Several 
of the parents reported that the children spat out the lye and that the doctor 
felt that only the mouth vas burned at the tune. 

Of the nine children seen at the St Louis Children’s Hospital early. oiil\ 
two developed strictures One was the first patient, in and tin* otliei a 

recent 5-ycar-old boy uho drank a very caustic boiler compound. 

The routine early treatment consists of frequent sips of orange .iuiee for 
the first forty-eight hours. Beginning at the end of this time, mercury-filled 
bougies are passed daily, starting with the 14 French and rapidly increasing the 
size and length of time of dilatation until on the fourth day a 30 French bougie 
is left in place for thirty minutes Dilatation with the 30 French is thus con- 
tinued daily for at least two weeks, every other day for two weeks, twice a week' 
for two months, once a ueek for tuo months, every other neck for two months, 
and monthly for five months Strangely enough, if the procedure is done with 
firmness and sympathy, it is tolerated well. Blind dilatation from above is 
stopped if evidence of stricture occurs, and other methods of treatment arc used 
After strictures have formed, the patients usually have been treated by 
dilatation from above under direct vision or by gastrostomy with retrograde 
dilatation There have been seven patients treated by the first method, one 
the patient under discussion. Three of these have been seen one to ten years 
after the treatment untb some complaint of dysphagia; three have not been 
heard from, and one died in 1934 from perforation of the esophagus by an 
. esophagoscope Twenty patients have been treated by the method of retro- 
grade dilatation Eight of the patients have been followed until the gastros- 
tomies were closed, and although there uas a latent period between the last 
dilatation and the closure of the gastrostomy, none reported any dysphagia at 
the time of the closure, and there is a follow-up on oiilj^ one, who reports occa- 
sional difiieulty with the swallowing of solids Seven are still being followed in 
ENT Clinic and have their gastrostomies still open One child died of measles 
and pneumonia, and we have no information at present on four others Though 
the gastrostomies were usually closed in from one to three years, one child has 
had one for five years The thing that impressed me most uas the technical 
difficulty the ENT man encountered in passing the string if the stricture were 
very small Usually three weeks or more uere required for this after o-astros- 
tomy, and in one ease it took three years 

Tito patients haie been treated surgically, the child presented today and 

constructed an external skin-lined tube 
in 1938 This child was operated on two years after his stricture had become 
complete Dr. Brown has no follow-up on this boJ^ 

fmethe Says of cliooiotl.M-apy a„,l „„o f,„,„ „ 
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Considering the nniuerous csopliagoscopies. it is a tribute to the ENT staff 
tiiat there liave been only two patients with jierforation, the last one of whom 
made an uneventful recovery without signs of mediastinitis, due to vigorous 
coverage with antibiotics and sulfonamides as soon as perforation was discov- 
ered. Dr. Stutsman will discuss the treatment of lye burns from an ENT 
standpoinl. We regret that Dr. Burford is on vacation and cannot discuss the 
surgical treatment. 

Dr. a. C. Stl'TS.uax. — ] would like to say .something about the method of 
treatment of lye strictures months aftf*!- the stricture has formed. I would 
like to enpdiasize the importance, first, of maintaining the fluid intake of the 
jmtient and of doing something about the nutritional status of that patient. 
That is often a problem and must be attended promptly once the child comes 
in for observation. The next thing is the diagnosis, and this can be established 
in two ways: (1) barium swallow, and (2) esophagoseopy. Certainl.v all pa- 
tients should have esophagoseopy at the beginning of treatment to determine 
the amount of strietui'C and the location and character of the stricture. Once 
this is done, treatment may follow one of lhe.se courses: (1) Bouginage in the 
direct manner through the esophago.seopc. This method is satisfactoiy in some 
cases. Tt is used extensively in some center.s. and I think it depends to some 
extent on the number of strictures and how difficult the esophagoseopy is. I 
think it is the most dangerous of the methods. There were no cases of rupture 
by the retrograde method. The one rupture was by the direct method. If the 
case is such that the direct method is not considered satisfactory, then we use 
(2) I’etrograde bouginage. Gastrostomy is neee.ssary in order to use this method 
of treatment, and serves a double purpose because many children are in a bad 
state of nutrition, and gastrostomy can be used to re-e.stabli.sh adequately the • 
nutritional condition of the patient. So this method may be used for treatment 
of the general condition of the body and later for dilatation of the stricture. 
A string should be introduced into the e.sophagus and into the stomach as 
promptly ns possible after the patient comes under observation. I\Iuch time is 
lost in getting the string down, and you heard what the varying periods of time 
required have been. Some of that is due to the fact that wo have not been too 
diligent in trying to acconipli.sli this and lose time. Every effort should be made 
to get the string down promptl.v. Lead shot has been mentioned as useful, but 
it is impoi-tant to remember that it may serve as a foreign body and block the 
stricture. After gastrostomy is done and the child has recovered generally, 
nutrition is adequate, and the .string down, bouginage can be started. This is 
fairly simple. A bougie is pidled through the gastrostomy up through the 
esophagus and mouth. We start with a small size and increase the size as we 
go on. The usual thing is to take two or three bougies through at one sifting 
if possible, the first serving ns a test bougie. Tf it is too tight, we start over. 

Tf retrograde dilatation is not siiece.ssful. we consider (’.‘1) surgical proce- 
dures. The esophagus can be exposed at tlie location of the .stricture and the 
surgeon can guide a filiform bougie thmueli the stric1ni-e safely into the stomach 
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to Dcmit a stni.-r to i.c i.uH.-.I llirou-l.. Tlio l.u-atioii oL tl.o .stnH lire lias hoiiie- 
thiii" to tlo witli whctlier or not such Mir-rical exposure avouU\ he a fairly sale 
procedure. Jt eaii he done in tlie upper third; tlie middle tliird iiiighl produce 
some danger; it can he done in the lower third. I should have mentioned he- 
fore that e.sopluigoseopy can he done in tlie u.sual way and then retrogMVide 
esophagoseopy can he done using an c.snidiagoseoj)e or eystoscope so as to ])ass 
the lower third of the c.so])hagus and then from above and under hijdanc iliior- 
oseopy a filiform liougie may sometimes he passed. j\ll this reipiires miieli jia- 
tience on the part of the physician and under.standing on the jiart of the par- 
ents. One must endeavor to he patient with the parents too. It is a long, 
drawn-out procedure. 


Dr. P.\ur. j^EXT.w.— 1 would like to say .something ahoiit the problems jire- 
sented here. Twenty-five year.s ago this tall the first patient in this eoniitry wa> 
treated with thi.s preventive method hy Dr. Wilbiirt Davison and iny.seli at the 
Harriet Lane Hospital. This is the first time results obtained here have been 
summarized. Out of nine patients receiving jirojier early treatment, seven had 
no trouble at all. The other twenty-nine had to go through torture.s, and you 
have heard what it means to treat them from above or below. The children com- 
ing to the hospital late were extremely emaciated and had other cvidenecs of 
starvation. Today the problem is a public health problem, and there is no rea- 
son why the figures we have here should not be published, so similar tragedies 
will not occur again. The data should be made known to doctors. One im- 
portant point in the first examination is that the fact that the child has no burn 
in the mouth is not significant. There may be a bad burn in the mouth and not 
much in the esophagus, or there may be nothing in the mouth and a very severe 
burn in the esophagus resulting in extreme stricture. It is very gratifying that 
our results are in harmony with those published almost thirty j'ears ago. 

Dr. Park ‘White. — Dr. Webb said that in the first ca.se treatment was con- 
sen'ative. She meant treatment was bad. The first patient did not appear at 
Homer G. Phillips Hospital. At Homer G. Phillips Hospital patients are tubed 
very quickly, and I think in the early days we were too mueh afraid of poking 
a tube into the mediastinum, and hence many patients Avere deprived of early 
treatment. At Homer G. Phillips Ho.spital, economic circumstances, etc., cause 

us to see many of these patients. The mothers Avork, and the children liave 
access to Ijm. 


Dk. Webb.— These bougies are not long enough for an adult. At City Hos- 
pital, Dr. Ogura had a rather disappointing experience in that he used them on 
an adult, and after a while a stricture formed. Fluoroscopy Avith the bou"ie 
in place showed that it reached just to the cardia where there was a stricture. 
On esophagoscopy, scars of the esophagus Avere seen above the stricture, but the 
lumen was adequate as far as the tube reached. These ehildren are hard to 
manage Avith longtime therapy. They do not cooperate ; they do not like to come 
back. If there m a gastrostomy tube in place, they are more willing to come 
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Dr. Hartmann. — Aside from its academic interest, Dr. Webb’s analysis 
should help guide us in taking the right course at all stages of difficulty. Dr. 
Webb, have you also come to these eonclnsious: (1) that our own experiences, 
together vith those alreadj" liublished, iioint overwhelmingly to the good results 
that can be obtained with little or no danger from early dilatation, so that 
eveiy effort should be made to see that the strictures are dilated earlj"; (2) 
that we should never be lured into a position of false securitj- by being per- 
mitted to believe that oulj' the mouth is burned or that the lye was siiat out 
without having gone down to burn the esophagus; (3) that we have to be pre- 
pared for two types of failure: (a) stricture developing under treatment — two 
of ours showed that; ,(b) the development of stricture in a child with no treat- 
ment; (4) that ive should be on the look-out for the type of ease with injury 
confined to the lower third of the esophagus, as these are the ones that we should 
not want to overlook too long? In the others ive can try the usual treatment, 
hut this is not doing the best service to the child who has a very serious stric- 
ture in the lower jiart of the esojihagus, for, if we are not successful ivith the 
usual ti'eatment, it might be impossible to bring up the stomach to the esoph- 
agus for anastomosis. We want to get good visualization of the esophagus by 
the direct method or by the indirect method and feel strongly that thick 
barium has to be employed or a false conclusion may be reached. To satisfy my 
eiu’iosity, was it a well-developed stricture that you failed to visualize? 

Dr. Webb. — It* was in the little giid. It u’as a well-developed stricture, but 
the child was hard to handle under the fluoroscope; she cried, and the barium 
fell through the stricture and could not be seen. 

Dr. Hartmann. — It was a short stricture with a narrow lumen, but the 
material could get by, and did pass so rapidly that j'ou failed to visualize it. 
With thicker barium, visualization is better; it goes through more slowly. 

Also, we learned that in the short time of four weeks following injury 
very firm scarring can occur that would be hard to dilate. So, if we are on the 
lookout for only lower third involvement, fairlj- early operation of the type that 
the girl had, bringing the stomach uji into the thorax, should be considei’ed. In 
all other tj’pes fairly early gastrostomy with attempts to pass the string should 
be made. If we wait too long, nutrition fails, and it is hard to pass the string. If 
there is involvement of only the upper third, and gastrostomy and passage of 
the string and attempted dilatation have failed, then these maj' be screened out 
for the surgical tube method. As far as this patient is concerned, our feeling 
is that we should waste no more time and go ahead with gastrostomy with at- 
tempted passage of the string for retrogi'ade dilatation. Dr. Zentay, do you 
also come to that conclusion? 

Dr. Zent.vy. — There is no question about it. 

Dr. Robert Garner. — Dr. Stutsman, how soon is it safe to do esophagos- 
copy after swallowing lye? 

Dr. Stutsman. — It varies with tlie child. About a two- to three-week 
' period would be moderately safe. 
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Dr. Gaukeu.— A re you coinniiltiiiK yourself to loni^-tcnn Irciilnieiil. wUi 
inercurv bougies? There will be cerliiin eases wliere ebildren would uot liavc; 
gotten ‘lye into the esophagus. How would you (ell wlii.4. they were? 

Dr. STUTSJtAX.— I Ihink e.sophngoseoi)y and l)ariuni studies will tell that. 
Esophagoscopy .should be done four to six weolcs after it liappens if there ts 
some doubt as to the amount of damage to tlie e.so])hagn.s. 


Dr. jSIirian Pexnoyer. — Regarding replacement of the uiijier third of the 
esopbagvis by a tube in certain selected eases, what happens as the child gious. 
Must we anticipate reoperation and sub.stitntion of a larger size tube in a few 
years? 

Dr. Hartjianx.— The method of reconstituting an upper esophagus in chil- 
dren has not yet been done, so I cannot an.swer that. Tn adults the jiroeedure 
has been used in patients with carcinoma, and that has not allowed any long- 
time study of the situation. 

Do 3’ou really' believe. Dr, Stutsman, that if we went on the assumption 
that the esophagus had been injured and .started on a dilatation program as out- 
lined, then went along two or three weeks with no difficultj’^ and wondered if we 
had to go through the whole program, that we could certainly find out by esoph- 
agoscopj' if there had been injuiy? 


Dr. Stutsman. — I think you could to a reasonable degree. I would, how- 
ever, keep the child under obseiwation. 


Dr. Hartmann. — In the second patient, the cliild .swallowed boiler com- 
pound and developed stricture de.spite dilatation. Was esophagoscopy made at 
any stage, and u'hat were the findings? Dr. Webb felt that at one stage we 
waited a little too Jong. 


Dr. Webb. — Esophagoscopy was not done on that child until one month 
after the child had taken boiler compound, and ive also began to run into trouble 
with dilatation from above. I wonder if our mistake was not that we dilated 
daily for two -weeks, and then during the last two iveeks when on an every-other- 
day schedule four days were skipped without dilatation. It was at that time 
that we first noted trouble. 


Dr. Stutsman.— D o you think that construction of a tube should be delayed 
until other methods have failed? 


Dr. Hartmann.—Ycs, because the tube is good only for upper strictures. 
In the cases udth lower stricture jmu might not be doing the right thing in 
dela 3 fing anastomosis and attempting dilatation first. 


To get back to Dr. Garner’s question: Are you committing the child to a 
whole course of dilatation if yon are not sure that burn has occurred? Dr. 
Garner, I would rather see fifty children go through dilatation unnecessarily 
ban have one miss it who needs it, because results are so bad if that happens. 

Dr. W^B.-l think .prophylactic dilatation should be carried out for two 
months at least and then if no suspicion of stricture is present, diagnostic 
esophagoscopy should be done. ’ 
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Dr. Hartmann. — Is it -n-liat you see through the esoiiliagoscope or uliat 
you see as a result of barium or Lipioclol instillation that is diagnostic? 

Dr. Stutsman. — I believe esophagoscopy is diagnostic. You see an irregu- 
lar lumen or evidence of sparring in some places through the esophagoscope as 
early as five to seven days. 

Dr. Hartmann. — So then, if yon saw searring or an irregularity of the 
lumen, you would go ahead with dilatation. 

Case 4. Tetanus 

Dr. Jame.s IMcXeil. — J. G., an 11-year-old white hoy, was admitted to the 
hospital on July 19, 1948, complaining of diffieully in opening liis mouth and 
swallowing and of intermittent attacks of severe, generalized .stiffness. 

Five months prior to admission he sustained a compound fracture of the 
left tibia and fibula when struck by an automobile on a country road. He "was 
treated with traction, casts, and penicillin, and the fracture healed unevent- 
fully. He had no history of antitetanie serum or of other tetanus immuniza- 
tion. Niue da.vs before admission his cast was removed, a small draining pres- 
sure sore was observed, and the ea.st was reapplied. No antitoxin was given. 

Two da.vs before admission he began complaining of difficulty in opening 
his jaws and swallowing and of pain through his shoulders and hack, iiarticu- 
larh' when walking. Due to his abnormal gait associated with his fracture, 
it is difficult to determine if he had any disturbance in walking due to tetanus 
prior to the onset of generalized tetanic contracture. On the morning of ad- 
mission, the patient started having intermittent attacks of opisthotonos, com- 
plete loss of voluntary muscle control, and moderate respiratory distress. These 
manifestations became progressively moi’e severe, and it was noted by the parents 
that the.v could he precipitated by any ordinary stimulus such as jarring the 
bed. any suddoi noise, nr moving the i)atient. 

Physical examination revealed a well-developed, well-nourished 11-year-old 
white boy who could not open his mouth over one centimeter. His speech was 
somewhat nasal in (juality and diffieult to understand. He had multiple skin 
lacerations over the right foot and leg, an old laceration surrounded bj' a % bj’ 
n cm. area of reaction on the medial aspect of his right elbow, and two small, 
healed areas beneath his cast wliich ma.v have been pi’essnre sores. All cultures 
from these lesions were negative for Closiridiiim tciaiii. He was extremel.v rest- 
less; his abdomen remained boardlike between tetanic contractions, and, as noted 
by the parents, an.v ordinary stimulus ]u-ecipitated an attack of rigidity. 

Treatment (‘onsisted of a 70 mg. per kilogram dose of Avertin per rectum 
which brought about comidcte muscle rela.xation. He was then given a total 
of 100,000 units of (etamis antitoxin, oO.OOO units intramuscularly and 50,000 
units intravenously. General precautionary measures such as darkening of the 
room, no visitors, minimal manipulation, and special duty nurses have been ob- 
served. He had been given nothing by mouth and maintained on 1,500 e.e. of 
intravenous fluids per day. Three hundred thousand units of Duracillin have 
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^Dm-hu^ tlu« iU-st n.iir .la.s in tlu- l.nspitai, liu- paliaul iia.l n.pau<o<l bi- 
latei'al spomaueous aplslaxls ami bu.l W su<-ti(uu>a l-.-a.pio„tly to kcap the ra- 
spiratorv passa-as o)>o„. On t!.a fourlh <lay la- aspifat.-a soaw l^oad and ba- 
f<aine vevv c-vaimtie. A Inu-beal ..athator nnus passa.i. un.l a lav-o anunmt o 
blood A. as aspmUod fvom the tnu-Uoa. Durino Ilia iioM ai-rlil boiirs lia bad 
sbiftniy: breath soviiids, I'ra.iucnt a.>n<ih'm<r. and luora ainstaxis. A traidicotomy 
was performed, and a biri»a ammml of blood was aixain aspirated Iroiii llie 

trachea. 

Tlie patient has improved steadily siiiaa tracheotomy. 11a is now hemtl se- 
dated Avith sodiiAm phenobarhital and a minimnm of Avert in, h’or tlie past tivo 
daA’s he has been fed Iia' nieaiis ot a stoinaah tube and is to be staited on oial 
feedings tomorroAV. 

Dr. Jnvx V. Cooke. — T his is the lilty-sevantb jiatiant Avith tetanus treated 
in this hospital, and since 1 had made an anaiy.sis of tlie previous eases, certain 
features are of interest to mention The eases can lie divided into Iavo groups: 
(1) tAventy-fonr patients admitted from 1916 to lt):l2. and (2) thirty-tAVo from 
1933 to 1947. Since 1933, Ave liave used the eurrent type of treatment Avith ane.s- 
thesia Avith Avertin to he mentioned later. Previous to tliat lime much less 
sedative Avas given, and the results Avere very unsatisfaetory. Of the lAvcnty- 
four patients treated from 1916 to 1932, tAventy died, an 82..'5 per cent mor- 
tality. In contrast, ot the thirty-tAAo patients seen since 1933. only eight have 
died, a 25 per cent mortality. Ot this original group of eases in A\’hich there 
Avere only four recoveries in tweuty-h/ur eases, one patient who recovered AA'as 
mildly affected and the other three seA'crcly, and all received 100,000 units or 
more of antitoxin Of tlie twenty nho died, only tAvo receiA’ed such large 
doses ; the others averaged a dose of about 20,000 unit.s. I do not mean to im- 
ply that the large dose ot antitoxin Avas entirely responsible for the recoA-ery 
or that death could be attributed to the smaller dose. Actuallj', fiAm died four to 
twelve hours after admission ; eight died the first day, four the second day, one 
on the third day, .so that deaths of these earlier eases Avere faiiOy prompt" We 
heheve in retrospect that some of these deaths could liaA-e been prevented by 
prompt, adequate sedation, since our present conception is that death in tetamis 
m the majority at cases is due to a eommlsion or .spasm of the respiratory 
muscles If this can he prevented, there is a good chance that the disease may 
be prolonged until the tetanus toxin is o.xidized and the stimulation of the 
nmseles ceases 

The various portals of entry are of .some interest. In certain eases no 
wound can he discovered, and it has been suggested that the portal of entry 
might he through the gastrointestinal tract, although this is rather .speculative 
In these fitty-six children, thirteen, about 20 per cent, had no demonstrable por- 
tal of entry. In the otheAsi, several different types of wound were fnvAud The 
rommonest was a laceration (tAvelve cases), puncture wound (ten ease.s) wound 
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I'roni a splinter (seven cases), gunshot wound (six cases), two cases of tetanus 
neonatorum, one bum from a toy pi.stol, one following a compound fracture, 
one following ritualistic circumcision, one in a 9-mouth-old child following a 
cut on the lip after a fall out of bed, one following a puncture wound of the 
palate (the child fell with a stick in his mouth), one from a foreign body in the 
ear (a piece of coal). It is apparent that a A-arietj' of wounds have been fol- 
lowed by tetanus, many of them a small scratch or laceration, and in only a 
small percentage is it the t.vpieal punctured wound. Boys are more suseeptble 
than girls in jiroportion of 2 to 1. By age, the largest group was in the second 
5-.year period (5 to 10 years) with twenty-six, while seventeen were under 5 
3 'ears, and 13 from 10 to 14 years. The diagnosis was usually easily made as 
the classical signs of stiff muscles, trismus, etc., were usually present. In one 
child, however, the signs were those of .severe, acute encephalitis, and the disease 
was unrecognized. So far as the incubation iiei’iod is concerned, there is evi- 
dence that the iiatients suffer more sei'ereh- the shorter the incubation period, it 
being assumed that the toxin formed in large amounts is absorbed rapidly and 
produces symptoms earlier. Actually we did find that most of the deaths oc- 
curred in children in whom the incubation period was less than a week, and 
those in whom it was longer than a week were less severe. Another point of 
some importance in prognosis is the diu'ation of s 3 unptoms before the child is 
brought to the hospital. When the sjunptoms appear and progress verj’- rapidlj' 
to the point of convulsion, the disease is much more serious than when slight 
stiffness of the muscles and trismus have been present several days before the 
patient comes to the hospital. 

In about 1933 we started on the hypothesis that we should attempt to pre- 
vent eonvulsious bj- some powerful sedative, and since that time all the cases 
have been treated M’ith Avertin except one, which was so mild that no sedative 
was neeessar.v. Of the remaining thirtj'-one, eight were fatal, and in almost all 
of these children death appareutl.v was due to bronchopneumonia, since, as 
might be expected, patients under such sedation have a tendenc^^ to develop pul- 
monarj’ infection and aspiration pneumonia. Most of the fatal cases were treated 
before the sulfonamides and penicillin were available. Several children who 
were fed b.v gavage developed aspiration pneumonia and at least two died from 
pneumonia after the tetanus s.vmptoms had subsided. It was apparent that the 
danger of aspiration could be minimized bj- giving nothing b.v mouth during 
Avertin sedation. Six of the eight deaths were apparentl.v due to .pulmonaiy 
infection. One child died in a convulsive .spasm due to insufficient sedation. 
One child died two da.vs after admission apparentl.v from respiratory and cii’- 
culator.v failure; since the convulsions were controlled, there was no over- 
sedation nor an.v sign of pneumonia. Two children have liad ti’acheotom}' as 
in the one here reported because of aspiration of blood from biting the tongue. 
One died from bronehopneumonia, and one reeovei-ed. We have had no deaths 
since 1944 and have reason to hope that the chief cause of death, bronchopneu- 
monia, will now be greatl.v le.ssened b.v the use of sulfonamides and antibiotics. 
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it is fairly easy to agree on prineiples of treatment ; sometimes it is more (hfli- 
eult to cai-rv out details of tliese prineiples wiiieli are ealled J'or. 'J'liis eliild was 
trachcotomiV.cd, and I think we overlooked something important. .\s W. Cooke 
has outlined, it certainly has seemed, from rc.sults up to ]f):52 to the introduction 
of sulfonamide drugs and penicillin, that just the control of convulsions was a 
verv important thing, and a mortality rate up to 88 per cent was dropping very 
sharply with introduction of proper anesthesia. T think we would regard treat- 
ment this way. We would state that the tir.st thing to do with a child witli tet- 
anus would he to get in a large dose ol antitoxin to neutralize anj fuitliei 
toxin that might be developed and prevent further damage to nerves and 
muscles, hut it is of importance here that you cannot administer large doses ol 
antitoxin in a Avay to invoke a latal convulsion. When a child has a seveie tet- 
anic convulsion, not only obvious muscles are alfcctcd hut also the larynx is 
in spasm, and asphyxiation might ocenr. The first thing to do is to thoroughly 
sedate the child and then give intravenous and intramuscular infections without 
danger of stimulating convulsions. Give immediate anesthesia with rectal 
avertin and adopt 80 mg./kilogram as the initial do.se, expecting almost always 
to have to add another 20, 30, or 40 mg./kilogram in an hour or two to get the 
proper degree of sedation. It usually take.s 100 nig./kilogi-am to accomplish 
that with a child with tetanus. Then go ahead with infection of at lea.st 50,000 
units intramuscularly and 50,000 units intravenously. Perhaps fust one early 
administration of antitoxin is enough. Then ti-y to keep the child safely in 
sedation, so that convulsions will not tend to develop. Here you run into diffi- 
culty because you may give too little Avertin or not give it often enough and 
allow the child to come out so completely that fi severe comudsion develops. In 
one instance such a convulsion seemed to IiaA'e caused death. On the other hand, 
if you give it in too large cpiantity and too often, you run a great risk: the 
blood pressure falls ; pulmonary edema may develop ; the cough reflex is abol- 
ished; if vomiting occurs, aspiration is easy. Constant observation and expert 
judgment are needed. >Spccial nunses for twenty-four-hour duty are required. 
Because it seems that dangerous doses of Avertin will be required in order to 
prevent too-severe convulsions, you coirsider adding some other substance simi- 
lar to the Avertin to cut down its do.sage. Try to work out a maintenance dose 
of phenobarbital as an additional sedative, so that you can give less Avertin. 
After the first eight to ten to twelve hours one begins to think about that. As 
to the original cause of tetanus, if there is a puneture wound or an area of in- 
fection, deal with it surgically while the patient is under anesthesia. Oceasonally 
excision of such an area of infection is resorted to. If it is an old lesion a scar 
or a scratch, and no infection is present, we have felt that no excision is deeded. 
It is necessary then to support these children by artificial methods of fluid 
and food administration. Fluid is more important than food. For the most 
part these children are in good nutrition and can stand semistarvation if thev 
do not become dehydrated or have severe changes in metabolism. Ordinarv salt 
•solution and glucose solution are indicated early, and the intravenous route by 


G50 


TIIK -JOUKXAL OF PJODIATKICS 


intc’)-i-ii])tcd inetliocl is pi'efprred. Fluid given at dcej) sedation uill cause 
less discomfort. Oradnally add to simple fluids those more comj)lete in cov- 
ei'age of food — one cau add Amigeu. pia.sma, albumin, and whole blood when 
there is a real prol)lem of maintaining nutrition. We feel that Avith gaA’age., 
regurgitation and aspiration are facilitated, .so we prefer parenteral feeding. 
Suppose that despite all these measnre.s. treatment still seems not effective. 
Suppose eonvnJsion.s do occur or circulatory failure and pulmonary edejna 
dcA’elop, or that there ha.s been a.spiration Avith the probability that the patient 
Avill develop piieiimoiiia. Is there anything further to do? On tAA’o occasions 
Ave Avere forced to consider tracheotomy, and results Avere miraculous. In the 
first child it Avas discovered that obstruction to one main bronchus had occurred 
and aeration of the other Avas not too good, and during a eoiiA'ulsiou the child 
had bitten his tongue and aspirated a considerable amount of blood. Wc Avon- 
dered if actually we could do a tracheotomy. As it tiu-ncd out, Ave had no 
trouble at all, and a large blood clot Avas removed. The child then did beauti- 
fully and recovered Avitliout difficulty. In this child much the same thing devel- 
oped folloAving epistaxis. In this instance tracheotomy Avas carried out soonei’. 
It seems it should be done more often and sooner for prevention of laryiigo- 
spasin. It keeps (he respiratory pa.ssages free. Can the respirator reallj' be 
used after a tracheotomy ? This can and lias l)een done during a polio epidemic 
in ilinneapolis. 

Dn. Joseph Ogur.a. — I n tliis i)atient the problem consisted of pooling of 
blood from the epistaxis Avitli mucus in the hypopliarynx. and Avith the difficulty 
in SAA-alloAving due to spasm of the pharyjigeal muscles and the dropping hfick 
of the tongue, laryiigospasm, and jaooi- cough reflex and atelectasis occurred. 
The problem theu Avas similar to those in bulbar polio AA'here, because of laryn- 
geal anesthesia and degeneration of the cells in the Jiuclens ambiguous, there 
AA’as likcAvise aspiration of secretions into the tracliea. A tracheotomy Avas, thei’e- 
fore, necessary in this patient, not onl.v for airAA-ay but for aspiration of .seere 
lions from the tracheobronchial tree. 

What are the methods of therapy other than tracheotomy? 

('JJ Nasopharyixjcal iiibc hij Pearson. OhA'iously this metliod Avill not lake 
care of the laryiigospasm that is present. 

(3) Endotruchral fuhe AA-ouId be of little value inasmuch as it must remain 
in the larynx nmcli too long Avith subscfinent laryngeal edema. 

(3) Iniuhaiion. .Secretions Avill be aspirated through the tube. 

WJiile preojieratiA-e broiielinscopy AA-onld he desii’ahle prior to tracheotomy, 
it AA-as not done becan.se ( 1 ) it AAOuld stimulate tlie patient unduly, AA'hich AA-e 
Avere trying to avoid: (2) there would he difficidtA' in getting the head in tlic 
proper position beeause of opisthotonos. 

Tupcs of TrachcoioiHij. — It lias been said that a liigh tracheotomy AA'Ould 
be more advisable if it hecaine necessaiw to place the child in a respirator, By 
definition, a high ti'acheotomy is an opening aboA-e the thyroid i.sthiiiii.s. a low 
tracheotomy hcneatli that. A high tracheotomy usually involves going through 
tracheal rings Xo. 1 and No. 2. This is not desirable for scA-eral reasons; (3) 
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the tracliciil vhi|r wonUl ride on the cricoid. Tlio cricoid is a coiujdctclj ciiculai 
cartilage rvhieli can 1)c easily damaged when the ])erichnndrinm is involved hy 
inflaiinnalion. A pi'riehondrilis would result. If the inflannnalion e.vtends for- 
ward, a lai’yngeal stenosis would result. The conus elasticus beneath the iiui- 
cosa, when involved with intlannnatioii. will rcsiilt in a cicatricial stenosis. Tf 
rings No. 2 and No. 3 are entered, usually this dilTiciilly is not encountered. It 
is preferable to enter rings No. 3 and No. 4 or lower. 

In the Minneapolis hidhar polio ei)idc!nic when tracheotomy was done and 
it was necessary to place the child in a re.spiralor. a high tracheotomy was not 
done. In their series of hnlhar polio cases, in fifteen out of seventy-five Iracheot 
omies thick gray secretions were sucked up into the tracheotomy wounds. In 
this case, bloody mucus was obtained on opening the trachea. Dr. Holt in 
Minneapolis devised a method by which a tracheotomized patient could be placed 
in a respirator. The ring of the respirator into which the head and ]ieck pro- 
trude was recessed 3 to 4 inches inward. A funnel rubber sleeve was fitted on 
this recessed ring and fitted low on the neck. 'I'his recessed rubber sleeve low 
on the neck was held inward into the i-e.spirator by a curved metal bar which 
was attached to the respirator. An additional device was evolved bj" which 
there is a three-way inlet which fits onto the tracheotomy tube: an o.vj'gen inlet 
with a one-way trap valve and an outlet valve ; the third outlet was kept elosed 
and used for suctioning. By this metliod ox.vgcn would be in the closed system 
and can be humidified to the proper percentage and temperature. Dr. Elam of 
our Depai’tment of Thoracic Physiology has kindl}- let me .show you this ap- 
paratus which, he believes, is superior to the a]>paratus which was used in 
Minneapolis. It consists of the double rubber sleeve which fits much more snug- 
ly on the patient and is held inward bj*^ a metal bar which protrudes over the 
chest of the patient. I would like to point out at this time one important study 
published in Pediatrics, .Tune, 1948, by Goule and Elam. They made oximet- 
ric studies using a photoelectric cell to the ear lobe in tracheotomized patients 
and demonstrated that with the re.spiralor in use, intermittent use of suction 
through the tracheotomy may reduce the oxygen saturation from a normal of 
95 per cent or higher down to an hj^poxic state. While suction in bulbar polio 
or in any tracheotomized patient who needs a respirator is necessary, it .should 
be used cautiously and judiciously. 

_ II.\.RTJ[.\.XN-.— Would you try to make the opening in the second and 

third rings" 

Dr. Ogura. — Yes. 

Case 5. Growth Failure Associated With Renal Insufficiency 

Dr. NORM. 1 X llAxucix._R. K., was 2y, years of age. This child’s first ad- 
mi.ssion to St. Louis County Hospital was on Nov. 1, 1946, at the at^e of 9% 

',r f„ ■ ,1 “"'“‘‘'"f «>"' "■«“ for ton days, droivsiuesa'and dyf- 

pno.. to. tl.e past seven days, and anoresia tot tl.e past teenfy-tonr liom-s. 


652 


THE JOURNAL, OF PEDIATRICS 


The past histoiy revealed that he was horn prematurely at home in Pacific. 
Mo., and was cared for at a Washington, iilo., hospital for one month. At the 
age of 2 months he developed pneumonia and returned to the Washington Hos- 
pital where he remained for a month. He seemed to do well, however, until this 
present admission. The mother was found to have pulmonaiy tuberculosis when 
the baby was 4 months of age and was sent to a sanatorium. 

Pertinent physical findings in November, 1946, were a greatly retarded, 
pale, dehydrated infant who was in moderate acidosis and running fever of 
102.4° P. At that time a mass could be palpated in the right lower quadrant. 
Laboratory findings were as follows: carbon dioxide, 26 volumes per cent (11. S 
meq. per liter) ; nonprotein nitrogen, 68 mg. per cent; white blood cells, 14,000; 
stab cells. 3; segmented, 9, lymphocytes. 86; monocjdes 2. 

He ivas treated for his acidosis, placed on ehemotherapj’^ and penicillin be- 
cause of a coincident otitis media (right ear). The persistence of sjunptoms 
and presence of the abdominal mass led to I.V. pyelograms which were unsuc- 
cessful on two occasions. On Dee. 18, 1946, a ej’^stoscopj’- was done, and some 
congenital urethral valves were removed. Because of a persistent finding of 
P 3 ’ocyaneus in urine cultures first noted on Jan. 17, 1947, sti’eptomjmin was 
started. 

Retrograde p.velographj' on Peb. 14, 1947, revealed hj'dronephrosis on the 
riglit with bilateral upper ureteral strietux’e. 

On Peb. 24, 1947, the right Iddnej’- was explored and found to be enlarged, 
hard, and nodular with numerous small exists visible on the surface. The pel- 
vis was dilated tremendousl.v. There was also a stenosis of the ureter about one- 
half ineli distal to the pelvis. This stenotic portion was excised and the lower 
portion of tlie ureter anastomosed to the pelvis. A nephrostomA* Avas then done. 

The patient had a satisfactoiy postoperatiA'e course, and on March 3, 1947. 
tlie left tidneA' Aims explored. It was found to be atrophic and nodular, and 
numerous small cj’sts were noted on its surface. There Avas an atresia of the 
proximal portion of the left ureter. A left nephrcctonij* Avas done. 

The patient ran a persistent fever, elcA-ated nonprotein nitrogen and Ioaa- 
carbon dioxide but was finallj^ discharged after fiA’e and one-half months on 
Maj^ 23, 1947. He Avas placed on 15 c.c. molar sodium lactate three times a da.v 
by mouth and Avas to be followed in the out-patient department. 

Since then, this patient has liad six hospital admissions for treatment of 
upiAcr respiratoVA' infections complicated by moderatelj^ seA'ere acidosis, anemia, 
azotemia, and hjqiei'phosphatemia. Between Jan. 24, 1948, and March, 1948. 
he dcA’clojied multiple fractures of the right arm, left femur, and left tibia. 
Each of these admissions has required rather energetic treatment, and retar- 
dation of groAvth and dcA-elopment has been noted in each instance. He ha.s 
alAVRA’S been discharged on oral molar lactate, calcium, and Autamin D. 

This present admission Avas on Julj- 7, 1948. after an inteiwal of three 
months Avith a history of having refused solid foods for the past three to four 
Avechs together Avith some vomiting. For the past three to four daA's he has had 
a rhinitis, nonprodneth-e cough, rapid breathing, skin eruption, and fcA-er. 
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Physical examination revealed a poorly iionrislied. dehydraled, fj:roa11y iTtai-cled. 
pale infant wtli acidotie type of respirations. The skin had some small painiles 
(3 to 5 mm. in diameter) scattered over the entire body, csiieeially over tlie 
forehead. There was fronlal ho.ssin<r, and the veins of the forehead were 
prominent and distended. The gingiva of both jaws were greatly hypertrophied. 
There was A bilateral otitis media pre.sent. The spleen was jialpahle about one 
fingerbreadth below the left costal margin. He was nnahic to sit up or talk. 
There was also some (luestionahle clubbing of tjic fingers and toes. 

The initial carbon dioxide was 25 volumes ])er cent (11.3 me(|. i»er liter), 
and the nonprolein nitrogen was 156 mg. per cent. He was treated for acidosis 
and dehydration with 1/G molar lactate, and also ])laccd on antibiotics. At the 
present time he is relatively afebrile and is being maintained on ora] molar lac- 
tate, calcium lactate, and aluminum hydroxide. He has also been given two 
transfusions. 

Lahoratory Data on I^ast .lilmixsion 

July 22, 1948 IVBC, 8,800 

BBC, 1,510,000 

Hcmoglohin less than 7.5 Gn\. 

K'.P.N., 150 mg. per cent 

CO., 25 vol. per cent (11.3 meq. per liter) 

Serum calcium, 7.0 mg. per cent 
Serum phosphorous, 12.0 mg. per cent 
July 23, 1948 CO- 52 vol. per cent (23.1 meq. per liter) 

July 24, 1948 N.P.N., 84 mg. per cent 

Creatinine, 4.1 mg. per cent 
July 26, 1948 Serum cholesterol, 227 mg. per cent 
July 27, 1948 WBC, 9,850 

BBC, 2,980,000 

Eosinophile.s 1, segmented 24, lymphocytes 08, monocytes 7 
Hemoglobin, 8.5 Gm. 

July 28, 1948 Alkaline phosphatase, 18.8 units 
Phosphorus, 0.5 mg. per cent 
Serum calcium, 9.4 mg. per cent 
Total proteins, 0.38 Gm. per cent 

X-ray Studies. — (1) Eetrograde pyelogram, April 18, 1947 (Fig. 5). The 
opaque catheter on the right extends to the ureteropelvic juncture. There is a 
marked dilatation of the pelvis of the right kidney with a constriction at the 
ureteropelvic juncture. The condition is due to a marked hydronephrosis of 
the right kidney. 

Showing nephrostomy tube in place, hlareh 14, 1947 (Fig. 6). Examina- 
tion of the right kidney after injection of opaque solution reveals some dilatation 
of the superior infundibulum, but the pelvis of the kidney is much smaller, and 
the minor calices are much smaller than at previous examination. 

Slmll film, Dec. 12, 1947 (Fig. 7). Examination of the skull reveals a pro- 
nounced miliary mottling involving all of the hones. There is definite thicken- 
ing of the cranial bones, especially in the frontal and posterior parietal reo-ions 
and to some extent in the occipital region. ” 

tibi fracture of the left 

tibia witli no displacement of the fragments. 
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Dr. Leo Gowen. — We are presenting this eliilcl as a case of primary renal 
iiisuffieicney with secondary compensatory hyperparatliyroidism. The renal in- 
sufiSciency is due to polycystic kidneys; an atrophic, iiolycystic, functionless 
left kidne3- has been removed, while on the right side the ureter was found 
stenotic and dilated proximalh'. with resultant h.ydrouephrosis and stasis in- 
fection. Surgery has relieved the obstruction in the right ureter, and antibio- 
tics and improved urinaiy drainage have controlled the infection. That por- 
tion of the remaining kidney’ which functions does so poorl,y as manifested bj’ 
the high degree of nonprotein nitrogen retention and hj'perphosphatemia. A 
poor prognosis is to be seen in the veiy low and still deereasing values of the 
urea clearance tests aud the increasing degrees of azotemia and phosphatemia 
and the persistent acidosis. The latter seems due ehieflj" to failure of reabsorp- 
tion of fixed base (ehieflj' sodium) because of damaged tubules, but is also 
contributed to bj- failure of excretion of fixed anion, particularl.v phosiihate, 
which results in h3’perphosphatemia. There is to be noted some reciprocal fall 
of serum calcium, but without tetan3', probabh* because of the i‘elative]3' in- 
creased calcium ionization brought about by the acidosis (increased ion 
concentration of the blood). H3'perparath3’roidism, secondaiy it is usually 
thought to the lypoealcemia, i}robabl3' accounts for the depletion of the cal- 
cium stores of the bod3'. The soft tissue storehouses of calcium are thought to 
be called upon first until depleted, and then the hormone turns to the base of 
the skeletal structures. In boue there is considerable sodium wliich first may 
be used to neutralize ordinary acids of metabolism. The calcium of the matrix 
of bones is then drawn into the blood serum. As a result there is a generalized 
decaleifieation of the skeleton similar to atrophic rickets. If epiplyseal growth 
occurs, as did in this child, bending and di.stortion of the long bones ma3’ occur, 
giving rise to what is termed 113- some “florid rickets.” Final]3' a fuzz3' appear- 
ance of the bone with e3'stic change 11103' he noted, along with calcification in 
the soft tissues, which is usualL' referred to as /.‘woollv bone changes,” osteitis 
fibrosis e3'stica, or osteoporosis. ‘ . ; 

Renal “dwarfism” has been noted in five dilfez'ent conditions of renal iii- 
sufficiene3': (1) chronic glomeruloneplu'itis, (2) congenital pol3'C3'stic kidne3's. 
( 3 ) p3-elonephritis, ( 4 ) renal hy'poplasia, ( 5 ) lydronephrosis. 

Wirious names liave been used to designate the status of this child’s S3’n- 
drome ; viz. 

(a) Renal rickets, which is not adequate, for skeletal changes are not those 
of rickets hut of an" osteoporosis. ' 

(b) Renal dwarfism, which does not describe the picture, for “dwarfism” 
implies onl3' smallness of size, whereas deformities are also present. 

(e) Renal infantilism would onhv be ofys'ome value for those patients who 
were in infanc3'. - 

(d) Osteitis fihrosa e3'stica which tei-m suggests an inflammafoiy etiolog3'. 
whereas the term renal h3'perparatIi3'roidi.sm with osteoiiorosis fibrosa e3'stica, 
indicates not onh' the bone pathologz' but also the etiologic .sz’stems involved, 
and implies the sequence of pathologic pliA'siology. 
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Important in earing lor this cl.ihl have hcen : (1) e.nnimling n.Ieetnn, au.l 
avoiding reinfection; (2) frequent transfusions heeansc of hypoi>1astie hone 
marrow; (3) furnishing large ann.nnts of water to eonnteraet effeets of poly- 
uria; (4) replacing sodium, which is eonslantly being lost via urine, i)y giving 
sodium lactate hetween meals; (5) giving ealeinm orally (after meals with ihc 
hope that it may he ahsorhed hotter in an acid pH of the small intestine) ; (0) 
giving adequate vitamin D and orange juice to favor the ahsorption of calcium ; 
\l) avoiding high fat in the diet; (8) providing high alkaline ash foods; .(3) 
using aluminum hydroxide in addition to calcium to lessen the ahsorption of 
phosphate from the intestine; (10) replacing chloride ion when lost hy vomit- 
ing; (11) administering sufficient lactate to control acidosis. 

Because of the findings in this case of polycystic kidneys associated with 


infection and chronic renal insufBeicncj’ and acidosis, hyperphosphatemia, hjpo- 
ealcemia, and increased phosphatase activity, with generalized osteoporosis and 
deformities without hypertension, we feel that the jiateint conforms to the diag- 
nosis of renal liyperparatlua-oidism with osteoporosis fibrosis cystica. 


Dii. Acexis HartWAKK. — This is an amazing ease, a tj-pical example of 
growth failure associated Avith renal imsufficiency and very profound disturbance 
of bone growth. "When Dr. Gowen enumerated the different renal causes for 
failure of development, I thought of a sixth one which Ave have seen — nephro- 
calcinosis. At least four of the causes are here: (1) polycystic Iddney, ,(2) 
hypoplasia, (3) persistent infection, and (4) bladder neck obstruction AA-ith 
hydronephrosis. We are pretty sure that there is no glomerulonephritis, but not 
so sure that nephroealcinosis is not also present. 

One question is of interest and fundamental hr arriving at a conclusion. 
First attempts made to explain the decalcification of hones were along lines 
of altered acid-base balance, and it was first assumed that chronic acidosis 
developed and led to abnormal excretion of cations from the body, largely 
sodium and potassium, but later calcium and magnesium. That led to rickets 
or bony changes called Tickets and which resembled changes of hjqjerpara- 
thyroidism. One interesting ease in particular was studied by Boyd and 
Bteams. They reported a ease of persi.stent rickets with chronic acidosis as 
the only apparent cause, where alkali administration alone Avas successful in 
controlling the rachitic process. Recently, however, it has been demonstrated 
tliat ordinary A-itamin D rickets can be treated quite successfully without vi- 
tamin D but ])}' dietary measures which provide intestinal acidity AA-ith alkaline 
asli. Only two buffer substances are effective, citric acid and sodium citrate 
01 - tartaric acid and sodium tartrate. Lactic acid and sodium lactate are not 
verj- successful. 


Do you have any evidence that after prolonged alkalinization any improve- 
ment ,n the .skeletal process took place ? This child has received 200 c c molar 
sodium lactate daily or almost 30 c.e. kilogram. Dr. Gowen, Avhen you tested 
the pll of urmes with mtrazme paper, you verj- often found it to be verv 
alkaline, and fresh urines approached a pH of 8. This is veiw- interesting 
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-iiicl imporfaiil lo ^ci’iiy. hccaiiso oiir cnncepi would he lliaf any eliilcl witii 
only one kidney, and tliai so l)adly involved, wonld no( have llie ahilily to con- 
ecntrate sodium hicarhonale any more than he \s-ould have the ability to coii- 
eenlrate anylhin'r else. Jf woidd he well to determine the cai’bou — dioxide con- 
tent of freshly ])assed ui'iiie to see what thei'c is in the Ava}' of sodium bicarbon- 
ate in the urine. Is there any evidence that alkali therapy has changed the 
.skeletal ])ietui-e in this child ? 

Da. (JowKx. — I do not know wJietlier I can answer that, Dr. Hartmann. 

Di!. IL\aT.\i.\.\'.v. — Well, that Avould lake considerable study. Prom-j’our 
plate.s, such therapy would not seem to have changed it. I think these skeletal 
elianges are principally due to the hyperparathyroidism. 

Da. Pktkh Hi:i.vnKCKi;a. — 1 wish to suggest briefly a possible endocrine 
basis for the dAvarfism exhibited by this child. Xormally there ai'e three tj'pes 
of cells in the glandular division of the hypophysis, existing in a balanced rela- 
lionslii;). Two of these, the eosinophiles and the basoplii/e.s, are secretory. The 
eosinophile cells are the source of the groAvth hormone. It is accepted that the 
hypophysis, as the master gland, is trophic or inhibitory to the other endocrine 
glands. What is not realized so generally is that it is. in itself, subject to modi- 
fication by tlie.sc .same endocrine glands. Six months after adrenalectomy AA’ith 
maintenance on doca ( deso.xycorticosterone acetate) pellets there has resulted 
a marked disappearance of eosinophiles. The groAvth-stimulating potential of 
such an hypophysis would be reduced greatly. In support of this is the CA’i- 
dence that [nips Avith only enough adrenal tissue left to support life shoAV a 
marked retardation of groAvth. LikcAvi.sc it has been shoAvn in our laboratory 
that the hypophysis of a dog Avitb one kidney removed and the other AVi'apped 
in silk lo iiroduce hyiiertension, sIioaa’s a great increase in eosinophile cells and 
a decrease in ehromoiihobes. The Avidlh of the adrenal cortex of such a dog is 
widened. Similai- effects are jjrodnced during Die pei-iod of hypertension Avhen 
one kidney is left intact and the other Avrapped in silk. Presumably a lessening 
of blood fioAv to the normal I'cnal tubular ti.s.sue is responsible for the release of 
the hormone { renin. M avIicii kidmws are so treated. The hormone released 
from the kidney effects an inci-ea.se in the number and the secretory capacity of 
hypophyseal eosinophile cells. 

In this patient thei-e is evidence that the renal tubules are functionall.v 
deju'e.ssed, probably greatly reduced in numhei-. As a conserpience it is rea- 
sonable to suspect that they avouM secrete an inade(iuate amount of the hor- 
mone believed e.ssential for the maturation of liyiiojAhyseal eosinophile cells. 
The diminution in number and etfeetiAcness of such cells Avould be expected to 
interfere Avith normal groAVth. It Avoidd le.s.sen llie efficac.v of the adrenal cor- 
tex. -Alany of the chemical di.sturbanees exhibited by this child suggest adrenal 
cortical detieiem-.A". The failure of the growtii liormone Avould decrease llm 
groAvth of the other hypophyseal celts, iiieiuding the ha.sophiles. These cells, in 
other studies, liave ia-en found to be inhihitor\- to the jiarathyroid glands. Con- 
seipieutl'', their decrease Avould permit o\-eraction of the parathyroid glands. 
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In summary, llieii. on llio Ijasis of ('xpcrinKMilal (’vidcnrc and' on rvidenee 
pi’esented here tliis iiiorniinr. it is sn^fresled tliat a marl<ed detect. j)rimary in 
tlie renal tubules, could l)e e.\peeted in the youii!-'' to cause elianj’cs in llic* 
liypo])hysis. in the adrenal frlands, and in llie paratli.vroid glands, of a nature 
and direction to iirodnee the clinical i^ielure e.xliibitt'd by Ibis child. 

Da. Josceri J.vunox. — If jiituitary dwarlism is based on ovei-action of the 
parathyroid and underaction of the adrenals with conij-arenal enlar^renicnt of 
that kidney after bein^ wrajjped in silk, do yon hav(> other evidence of in- 
creased growth of other tissues other than the adrenals and kitlney 

Da. Ilai.N'nacKLa. — Not ordinarily, except where .'"ou get acromegaly. 



Psychologic Aspects of Pediatrics 

BEEAST FEEDIxXG 

Sa-muel Stoxe, M.D., axd Harry Bakwix, JI.D. 

New York, N. Y. 

A lthough it is generally agreed by obstetricians and pediatricians that 
breast milk is the preferred food for infants, the incidence of breast feed- 
ing is declining.^ Moreover, the duration is becoming shorter. In England 
and AYales 80 i^er cent of the babies born in hospitals and 95 per cent of the 
babies born at home are entirely breast fed. AVhether the infants are born in 
the hospital or at home, by the end of three months only 50 per cent and at 
the end of six months only 40 per cent continue to be breast fed.’- - Statistics 
on breast feeding in this country would show a much lower incidence. 

The reasons for the decline in breast feeding are numerous. Perha])s most 
important is the ease and success of artificial feeding. Many women have an 
aversion to breast feeding, looking upon it as an activity suited only for lower 
animal forms. There is a false impre.s.sion that breast feeding is confining. 
Hospital delivery with the premature use of artificial feeding before the breast 
milk comes in and the early resort to complementary feeding contribute to the 
failure of maternal nursing. In many hospitals breast feeding is discouraged 
as it interferes with the “routine’’ of the nunsery. 

In the earl}' days of artificial feeding, efforts were directed toward devising 
a milk mixture which would duplicate in- chemical composition the mother’s 
milk. AYith this idea in mind, cow’s milk was diluted to reduce the concentra- 
tion of protein, and sugar was added to raise the carbohydrate content. By 
using “top milk’’ for dilution the concentration of fat was maintained at the 
level of mother’s milk. It was quicltly discovered that the differences between 
the two milks -were much more diverse and subtle than had been originally sus- 
pected. But, despite this, babies thrived on the artificial mixtures and, with 
the years, the effort to simulate breast milk has been abandoned. It has gradu- 
ally come to be accepted by many that, great though the differences between 
human and cow’s milk may be — and the number of differences being discov- 
ered is growing — cow’s milk is .lust as good as human milk as a food for in- 
fants.’ However, the criteria of adequate feeding are still not well establi.shed 
and the significance of the metabolic differences between the infants receiving 
the two niillis have yet to be determined. 

More recently, interest has shifted to the ])sychologic asi^eets of breast 
feeding and there are some who consider that the emotional value of this proce- 
dure represents the principal, if not the .sole advantage of maternal nursing. 
With this in mind they advocate dnijlicating as nearly as possible in artificial 
feeding the method of holding the baby, cuddling, etc., as is done during breast 
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feeding. These maneuvens arc analagons to tl\c early uUcuipts at modifying 
cow’s milk to make its composition similar to that of Iniman milk and, again, 
assume a knowledge of the nnmcrons factors implied in the breast-feeding situa- 
tion which is not .instificd. 

DirrnunKcns nimvjinx iiuaiax and cow’.s aiii/K 

It is not our intention to present a detailed revieiv of the dilYcrcnccs be- 
tween human and cow’s milk. Excellent studies along tliis line have been 
recently published by iMacy and associates.^ Wc wish to mention here only 
certain differences, recently discovered, ivliicb illustrate further the complex 
ways in which the two milks differ. ^ 

Prolein . — The total protein content as well as the iiroporlion of casein to 
lactalbumin varies in different milks. Cow’s milk contains approximately 2.S 
per cent ea.sein and 0.5 per cent lactalbiiniin ; human milk 0.5 per cent casein 
and 1.0 per cent lactalbumin. lYillianison'^ has shown that, if eow'.s milk is 
diluted to make the total protein content equal to that of human milk, note- 
worthy differences between the character of the proteins remain. Human milk 
contains three times as much cystine and a larger amount of tryptophan than 
does the diluted cow’s milk. On the other hand, the diluted cow’s milk proteins 
contribute over one and one-half times as much methionine and about 20 per 
cent more histidine, threonine, and valine than the human milk proteins. 

Recent studies indicate that the behavior of casein of liuman and eow’,s 
milk differs.® By means of electrophoretic analysis it has been possible to separ- 
ate casein into two or possibly three fractions of different chemical composi- 
tion. The relative amounts of these fractions differ in lunnan and cow’s millr. 
Moreover, in vitro digestion experiments using pepsin, trypsin, and human adult 
gastric juice, show a considerable difference in the digestibility of casein, the 
cow’s milk casein being more readily and completely hydrolyzed than that of 
human milk. 

Faf . — Both human and cow’s milk contain about 3.5 per cent of fat. Hil- 
ditch and Mara’ have recently shown that the composition of human milk fat 
differs from that of butter fat particularly in the fatty acid content. Human 
milk fat contains about 7 per cent linoleic acid, whereas there is little or none in 
cow s milk. This is one of the unsatnrated fatty acids which is essential 
for the nutrition of rats.® It has also been shown that there is a relationship 
between the metaboli.sm of fats and lactose, the utilization of the sugars appar- 
ently being dependent on the presence in the diet of certain fatty acids.® 


PHYSIOLOGIC DIPPERBNCES BETWEEN BREAST- AND ARTIPICIALLV-PED INFANTS 

Nitrogen detention.— Cntllev^yood and Stearns” have shown that the pro- 
portion of ingested nitrogen which is retained by infants receiving human and 
cow s milk IS about the same, but since cow’s milk contains about twice as much 
protein, infants receiving cow’s milk retain a correspondingly larger amount 

t lan breast-fed babies, some of it occurring as muscle. This is of doubtful 
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value. Jeans” lias .shmvn tliat, vvlien cow’s milk is diluted so that nitrogen re- 
tention is reduced to equal that of a breast-fed infant, tissue turgor is poorer 
and motor development is impaired. Uudoubtedh' unknown factors in the 
natui-e of the proteins oi‘ cow’s and liuman milk are involved. The difference 
in protein retention may be related to the different rates of gain in weight of 
infants fed breast and cow's milk. Faber and Sutton*^ have shown that, dur- 
ing the first three months of life, brea.st-fed infants show a siguificantlj’’ better 
mean weight gain than bottle-fed infants. Later, artifieially-fed infants gain 
more rapidly and this superiority becomes progi’essively greater up to the time 
of weaning. 

Carhohydrate il/etohoL-siii.— Lactose is the sole carbohydrate of milk; 
human milk contains about 7 per cent and cow’s milk 4.5 to 5 per cent. Aside 
from its value as an energy yielding constituent, it may, bj' its effect on in- 
testinal microflora, affect the synthesis of vaidons nutrients.^^ Lactose promotes 
the absorption of calcium and phosphorus, presiuuably because of its influence 
on the acidity of the gut contents. Tt is generally assumed that the lactose of 
human and cow’s milk behaves in the .same manner, but recent observations 
of Natelson. Kramer, and Sherman" indicate that raw mother’s milk feedings 
cause higher blood sugar rises than do similar amount.s of lactose in evaporated 
milk or in raw cow’s milk. 

Calcium and Phosphorus Pelcuiion. — Cow’s milk contains, on the average, 
about four times as much calcium and about six times as much phosphorus 
as human milk. About two-thirds of the phosphorus in cow’s milk is excreted 
by the infant in the urine. Though the percentage of ingested calcium and 
phosphorus I'Ctained by infants receiving cow’s milk is smaller than that 
retained bj' infants on mother’s milk, the actual amount stored is greater. 
As a result the percentage composition of infants receiving’ cow’s milk is higher 
in calcium and phosphorus than that of bi-east-fed infants. Steaims^'^ has 
shown that during earl^- infancu’, when a baby is fed wholly on the breast, the 
concentration of calcium in the skeleton decreases rapidly and probablj’ does 
not reach the birth value before the first birthday. This does not mean that 
the infant is in negative calcium balance but probably indicates that the new- 
born infant has stored calcium in the skeleton. When, on the other hand, 
cow’s milk is given, a smaller decrease of calcium concentration in the skeleton 
occurs and several weeks after birth the concenti'ation stai'ts to rise. The sig- 
nificance of these differences is not clear. While it is true that the linear growth 
of bahies fed a standardized cow’s milk formula is related to the amount of 
calcium retained, the breast-fed baby shows excellent linear growth despite the 
much lower calcium retention and grows at a definitely greater rate than the 
artificially-fed baby with the same calcium retention."' There is no evidence 
to show that the baby who stores more calcium has any nutritional advantage. 

It is of interest that, despite the greater retention- of calcium and phos- 
phorus by infants receiving cow's milk, rickets is likely to be more severe among 
them and tetany much more common. In neither human nor cow’s milk have 
important (piantities of vitamin D been found. Perhaps the various relation- 
ships of the components of human milk are such that calcium and phosphorus 
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avc move efticieuUy utilired from tliis food limn JVom rows milk. llniTis mul 
Bunker’' kave suggested tlml there may he a speeifie Miiirrmrity ol the vitamin 
D content on mineral interrelationships in human milk. 

The tetanogenic jirojicrty of cows milk has hecn known ioi niiin\ yeais 
and has hcon attributed to its hinh phosidmrus content, hhnkelstoiid’^ was 
able to allav the symptoms of tetany by substituting human milk for row’s milk 
in the diet' of affected infants. Bukwin''' has shown that the feeding of phos^ 
plionis to newborn infants loads regularly to a rednetion in the serum ralnum 
and he suggests that the early loeding ot eow s milk is a iartor in the jiathu- 

genesis of tetany of the newborn infant. 

Yiiamin C Ericniion . — Raw cow’s milk under market eonditioiis rontains 
between 1 and 2 mg. of ascorbic acid per 100 c.c. and pnstenrixed milk about 


one-balf this amount. This compares with from 2 to d..! mg. jier 100 c.c. in 
human milk. It appears that breast-fed infants utilize ascorbic acid better 
than artificially-fed infants. Snclling-'’ found higher ascorbic acid levels in 
breast-fed infants than in artificially-fed infants receiving equivalent amounts 
of Titamin C in orange juice. Tlie possible reasons for this are tliat breast 
feeding enhances the absorption of vitamin C or that the continuous administra- 
tion, throughout the whole day allows for more complete ahsorjition. _Bakwiu"' 
has also reported that the artificially-fed infant reejuires from 75 to 100 mg. 
of vitamin C dail 3 ' to get the same blood levels as the breast-fed infant. Dann-“ 
has shown that premature infants receiving boiled human milk retain a larger 
part of a “saturation” dose of ascorbic acid in their tissues than do infants 
given cow’s milk. She offers the hypothesis that the increased dail.v require- 
ment of vitamin C is related to the high level of protein from cow'.s milk. 
This explanation is in accord with the work of Levine and his co-workers"® who 
have shown that ascorbic acid is concerned with the intermediarv metabolism 
of aromatic amino acids. 


Eesisiance to htfcciion . — There is a great deal of evidence to .show that 
breast-fed babies are less prone to gastrointestinal disturbances and respirator^’ 
infections than artificially-fed infants The frccjnently quoted woi’k of Grulee 
and bis associates®-* clearly indicates the superiority of breast feeding in this 
respect. In a .study of 26,061 babies under the care of the Infant Welfare 
Society of Chicago, the incidence of infections of ’all types in the breast-fed 


group was .37.4 per ce?it as compared to 63 6 per cent in the artificially-fed 
group. Of the breast-led grojip, 28 per vent suffered from a respiratory 
infection ot some type as compared to 37 per cent of the artifieially-fed ; 5.2 per 
cent of the breast-fed group had various gastrointestinal disorders as compared 
to 16 per cent of the formula-fed infants Of 218 deaths occurring in this 
group 15 or 6.7 per cent w'erc in the hi east-fed infants and 144 or GG.l'per cent 
in the artificially-led group. Breast feeding a])])arentlv gave a much greater 
■miinuiiity to infection than artificial feeding These findings have been con- 
finned by otlier mvestigalois. Ebbs and Mulligan®® examined the records of 

«»der 12 months of ago admitted to the 
irospital foi Sick Children in Toionto for various infections. Of this number 
only l.,.l per cciU were wholly breast fed. 29.1 per cent had been breast fed for 
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at least six weeks, and 55.7 per cent Avere artificially fed from birth. The inci- 
dence of breast feeding among these 1,500 infants with infections was less than 
lialf the incidence of breast feeding in the Avell-baby clinics in the city. SmeIlie-“ 
reported 375 infants below the age of 9 months Avith diarrhea. Only 154 or 41 
per cent had been breast fed for a month or more. The mortality rate in tliis 
group Avas 25.9 jier cent, AV'hich contrasts Avith a mortalitj' rate of 76.6 per cent 
in tliose aa’Iio nCA'cr had been breast fed. Robinson-" studied 240 infants for a 
jieriod of tAA'enty months, noting the gastrointestinal disturbances and rashes 
folloAA’ing dift’erent feedings. The breast-fed infants had the loAA'est incidence 
of diarrhea and rash. StcA-enson^ analyzed the records for the first year of 
life of 263 infants, of Avhom 95 AA'ere breast fed for three months or longer. 
He found a higher incidence of respiratoiy infections among the artificially-fed 
infants during the second half jmar of life (1.43 respiratory infections per 
artificially-fed infant and 0.95 respiratoiy infections per breast-fed infant). 
There AA-as no significant difference in the amount of diarrhea and miscellane- 
ous infections betAA’een breast- and properly artificially-fed babies. 

Diarrhea of the Neivhoi'n Infant. — According to Rice and his associates-® 
the breast-fed is about as susceptible as the artificiallj--fed infant. HowcA’^er, thej- 
mention that it is routine practice in hospitals to giA'e breast-fed infants some 
form of additional food or fluid during the first week. Tlierefore, the rubber 
nipple as a source of infection cannot be ruled out. Cron and co-workers'*’ 
describe an epidemic of diarrhea in a nursery. Of this grouji eighteen of 
twenty-fiA'e babies being fornuila fed died. Six babies wlio receiA'ed breast 
milk plus fonnula and eight more who obtained breast milk after haA’ing been 
on formula for three or four days either did not contract the disease or, if they 
did, surAUved their illness. Ormiston^® describes an outbreak in AA’hich six out 
of fifty-one sick infants entirely breast fed died, contrasted Avith ten out of thirty 
giA-en eoAA'’s milk AA’ith or AA’ithout breast milk. Sakula®^ reports eighteen neAA'born 
infants in a nursei'y Avho contracted gastroenteritis, of whom fifteen died. The 
outbreak was confined to bottle-fed infants. 

It is true that the technique of breast feeding as compared Avith artificial 
feeding allows fcAA-er channels for infection of the infant. HoAVCA'er, it seems 
that breast feeding gh^es the infant an added measure of protection against 
both respiratory and gastrointestinal infections. The mechanism for this is 
not clear. The antibodies of human serum are contained mainly in the gamma 
globulin fraction. LongsAvorth and his associates^” liaA'C shoAvn that both the 
absolute and relatiA-e concentrations of fetal gamma globulin are higher than 
either the normal or maternal A’alue. Placental transmission of antibodies and 
not breast milk is responsible for this. IiiA'estigations baA-e shoAvn that colostrum 
is incapable of increasing the IcA'el of diphtheria antitoxin in the blood of 
infants.”” IIoAveA’er, there has been little work done on the possible trans- 
mission of A’irus antibodies through colostrum or milk. In this connection it 
is of interest to note that Berry and SlaA'in”^ have shoAvn that mice could be 
pa-ssh’el.A- immunized through the mammary route against infection AAith herpes 
A-irus. This naturally acquired immunity declined rapidly when suckling was 
interrupted. Whatever the meehanism may bp. it is obvious that breast feeding. 
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even though it he ior a bhort pevioit, offers the iufaul M.iue degree of protection 
against gastrointestinal and respiratory infections. 

Eczema.— Grulee and Sanford"'’ have sho\vn that the general incidem-e ot 
infantile eczema is lowest in hreast-fed infants. In the partially breast- ed 
infants, eczema was twice as frequent as in the hreast-fed. and m the artificial y- 
fed. seven times as great. There is as yet no eonelnsive evidence for demon- 
strating a causal relationship hetnccu sensitization of the newhoni infant and 
the passage of pi’oteins through the breast milk.-*'' 

PhVCnOI.OOIC AsPCC'ls OK IN'KAX’l Kl-gDI-So 

The interrelationships which are set up hetneon mother and child during 
the early days and weeks of life set a pattern which is important for the later 
development of the child. The mother who nurses her baby establishes, at an 
earlj' date, an intimacy with lier child which makes further relationships with 
him easy and natural. Czerny, a strong advocate of breast feeding, stated 
that '^between the person (who nurses the baby) and the child tliose I'clation- 
ships develop which are most highly valued when they exist between jiarent 
and child. For the child fed by a wetnursc or a nurse, the mother remains 
a stranger despite the blood relationship, and the less often the infant sees the 
mother the stronger becomes the estrangement The mother who does not feed 
the child herself creates, already in the first year of life, a hari-ier between 
herself and the ebild which is never completely removed.”"* 

Breast-feeding provides the mother with a sense of satisfaction and a .sense 
of achievement which is not readily obtained otherwise. In no other w'ay can 
she so well demonstrate her indispensibility to the child. The mother who 
nurses her baby has him at her side in the hospital five or six times a day. The 
rooming-in .system, by which the mother is permitted to have the baby in lier 
room, loses much of its s’aluc if breast feeding is not established, since the 
benefit derived from the early nearness of the hahy is not continued. These 
considerations are especially important when the motlier has strong interests, 
business, professional, or social, outside the home 

For the baby, too, breast feeding provides emotional .satisfactions which 
appear to he highly important to him. The newborn infant is endowed wdth 
a fairly well-developed set of emotional responses These responses must he 
elicited by stimuli applied from wothout througli the .senses since tJie newborn 
infant, lacking cerebral power and experience, is unable to originate emotionally 
charged situations Though all his senses are developed and functioning, vision 
means little to him since, to a very large degree, the interpretation of visual 
stimuli requires experimiee The .same is true of auditoiy stimuli, although 
here the sound of a cooing a oiee seems to he soothing. The other senses, smell, 
taste, the skin sensations, and muscle balance require no experience and appear 
to lie Inghly meaningful to the young baby. He is readily quieted bv warmth, 
by patting and stroking, and by being allowed to suek. These satisfactions 
are provided automatically while feeding at the breast How vital thev are 
for the welfare of the young hahy is seen in those eases where the infant is 
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deprived of siieli stinuilation, as. for examine, ivlieii hospitalization becomes 
necessary. In this situation babies ivilt quickly and, if deprived for an extended 
period, many die.^® 

Infants receiving breast milk more readily regulate their intake than do 
tliose on cow’s milk. The cautious physician, aware of the danger of intestinal 
upset during the early weeks of life, will hesitate to give the large amounts 
of food often required by the infant at this time. 

It is not our I'ieivpoint that all babies who are breast fed will grow iiji to 
be happy adults or vice versa. We do feel, however, that it is one step, and an 
important one, in establishing proper interrelationships between mother and 
child, and in providing .suitable outlets for the young baby’s budding emotional 
needs. In addition, under proper cireumstanee.s, it supplies a satisfying experi- 
ence for the mother. 

In advising breast-feeding, care must be taken not to stress its importance 
to such a degree that the mother will feel hei-self inadequate or blameworthy 
if it becomes impossible for her to nurse her baby. 

SUMMARY 

A survey of available data shows that the reaction of infants to human and 
cow’s milk differs in many respects. The differences are reflected in shape of 
the growth curve, in the amounts of nitrogen, calcium, and phosphorus which 
are retained, in the plasma vitamin C levels, in the response of the blood sugar 
to laetose ingestion, in the incidence and severity of vitamin D deficiency 
disease and eczema, in the incidence of tetany during the newborn period, and 
in the frequency of respiratory infections. It is not our intention to present 
tlic.se data as evidence of the superiority of human over cow's milk in feeding 
babies, although the lowered incidence of respiratory infections and severe 
eczema in the breast-fed infant is a A'ery real, practical consideration. Reason- 
ing from the meager available information, it would appear that breast feeding 
is superior to artificial feeding from the p.s.vchologic viewpoint. 

In the last analysis, the choice of one or the other method of feeding stems 
from a genera] attitude. The physician who is impressed by the remarkable 
adaptibility of the human organism will, whether giving advice in the care 
of a well child or in ministei’ing to the sick, interfere minimally with natural 
processes. We have erred too oflen in the pa.st. 

This is not meant to minimize in any way the enormous value of artificial 
feeding for those infants who, for one reason or another, are unable to be fed 
at the hrea.st. We do feel, however, that artificial feeding should be reserved 
for the instances where an honest attempt at breast feeding has failed. 
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Comments on Current Literature 


BRUCELLOSIS 

T he August (1948) issue of the Annals of Internal Medicine carries an in- 
structive discussion of human brucellosis Dr. Wesle.y W. Spink/ who 
points oiTt that the incidence of bracellosis both in domestic animals and in 
human beings is on the increase. During 1947 more cases were recognized and 
reported in the country as a whole than in any previous year. 

Tlie disease has its reservoir in domestic animals, particularl.y cattle, hogs, 
and goats, and tliree elosel.v related species responsible for human disease, have 
been identified ; Brucella melitensis. Brucella suis^ and Brucella abortus. Bru- 
cella melitensis is found primarilj^ in goats, although it has also been shown 
to infect cattle. A fact of considerable epidemiologic importance was brought 
to light recently bj^ the findings in Iowa ajid Minnesota that Brucella meli- 
tensis is distributed widely in hogs. The hog is the natural reservoir for 
Brucella sins. However, sin's has been reported in cattle. Brucella abortus oc- 
curs primaril.v in cattle with localization in the udder and in the pregnant 
uterus of heifers. Infection in man seems to be incidental in the natural his- 
tory of brucellosis, since the disease is primarily one of domestic animals. 

There are two principal routes by which infection occurs in human beings 
the first b.v consumption of raw milk and milk products from diseased animals, 
and the second through contact of the human skin with the tissues, secretions, 
or excretions of animals with brucellosis. In addition to these common modes 
of ti’ansmission. occasional infection has occurred in persons handling cul- 
tures of Brucella in the laboratory. The possibility of air-boime infection and 
the inhalation of viable Brucella cannot be dismissed. 

Dr. Spink points out that the tissue responses to this infectious agent are 
rather characteristic, organs belonging to the reticuloendothelial system, the 
spleen, liver, bone marrow, and lymph nodes, being invaded consistently b.y 
Brucella. A second feature of importance is the intracellular parasitism of 
parenchymal cells by these microorganisms. Dr. Spink quotes from studies bj" 
Meyer- which were made on the tissues of a patient within three weeks of a 
fulminating infection; “This selective intracellular parsitism in mesenchyme 
cells of various organs is doubtless of greatest significance in the pathogenesis 
of Brucella infections.’’ Spink and his associates” have been interested for 
some years in the histopathology of tissue reactions in brucellosis, both in 
experimental animals and in living patients by biopsj’ techniques. Excellent 
photomicrographs are included in Spink’s article which show the D-pieal granu- 
lomatous lesions of various tissues. The outstanding features are proliferation 
of epithelioid cells with or without giant cells and the presence of l.^Tnphocjdes, 
plasma cells, and oeeasiouall.v eosinophiles. 

Of considerable interest is the fact that in three patients in whom repeated 
cultures of blood showed no gi-owth of organisms. Brucella organisms were cul- 
tured from the sternal marrow. Another interesting pathologic feature of the 
disease is the involvement of the liver. As early as 1939 the statement was 
made'' that the most common visceral lesion oeeurring in brucellosis involves the 
liver. On the basis of their investigations, Spink and his co-workers are inclined 
• to a"ree, believing that the hepatic changes should not be considered a com- 
plica'tion'. but rather a part of the natural historj- of the disease. 
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complications o£ brucellosis incUule osseous clum-cs mvolvnig the 
vertebrae the pelvis, ami the long boixcs. In this conncclion biunk states that 
while periavtieulur distress is not uncommon in brucellosis, the group at Min- 
nesotaSias not encountered a single case o£ chrome arthritis resulting from 
brucellosis. Another complication encountered in their senes ot eases was sub- 
acute bacterial endocarditis. Four cases due \o Brucella nhorius 
and treated. Three o£ these patients had fatal illness, hnt the fourth }’CCO'^cd 
and remained well for over a year following combined treatment, with sticp- 


tonivcin and sulfadiazine. i i 

In a section devoted to immune reactions bpink cmpbasizes the develop- 
ment of liypenseiisitivitv following invasion of the tissues and states that al- 
though it ‘may not he ‘illogical to subject patients with chronic hruccUosis to 
increasing doses of Brucella aiitigelis in altcnipls to desensitize tlicii tissues, 
their own “efforts in the therapy of hrucello.sis have been toward eradicating 
viable Brucella from the ti.ssiies, thus ridding tlic body of the source of anti- 
genic material.” 

Accordingly, the Jliuuesota group favor the coinbiiied use of streptomycin 
and sulfadiaziiie in an attempt to eradicate Brucella froni the body. These 
agents act in a synergistic fashion and are not merely additive in their effect. 
Carefully tabulated clinical results with this combined therapj-' were verified 
by experimental studies in embryonated hen’s eggs infected with brucellosis.'’ 
All three species of Brucella Avere investigated. 

The clinical observations cover a period of approximately one year. Seven- 
teen patients Avith hnieellosis Avei’e tr'eated Avith stre])tomycin and sulfon- 
amides, especially sulfadiazine. In fourteen of these patients Brucella abortus 
Avas isolated. Nine of the eases Avere designated as the acute form of the ill- 
ness, being of less tliaii three months’ duration. Prom eiglit of the nine, 
Brucella ahorUt,s Avas isolated. In genei’al the results were good, and from 
study of these nine eases, Spink concludes that eiglit to ten dajvs of combined 
treatment arc required before patients experience definite improvement Avith 
return to normal temperature. 


Eight patients, in Avliom the ilbiess Avas of three months’ duration or more, 
were classified as chronic cases, and from six of these eight patients Brucella 
abortus was isolated. In this group of chronic cases, results of combined ther- 
apy were quite similar to those obtained in the acute cases. Slightly larger 
amounts of streptomycin were administered to the chronically ill patients. On 
the basis of experience Avitli these seventeen patients, Spink recommends that the 
total daily dose of streptomycin should not exceed 2 Gm. HoAvever, 0.5 6 m. of 
streptomj'cin may be given intramuscularly every .six hours for tAvo Aveeks and 
at the same time 3 to 4 Gm. of sulfadiazine may be administered orally in an 
initial dose and then 1 Gm. every four hours for a total of three Aveeks Spink 
emphasizes the desirability of hospitalization under close supervision for all 
patients undergoing therapy, since toxic complications are possilile and mav be 
serious. •’ 


In a discussion of prevention, Spink points out that “every effort must be 
eradicate the animal reseiwoir of the disease. ” He enumerates some of 
the difficulties iproBrnd in tins problem, particularly as species of Brucella are 
more widely distributed than was realized formerl3^ Since no deuendable 
metliods of immunization against bimccllosis are known for man, control meS 
ures are of even greater importance. Danger of contact ivitli infected animals 
must be emplmized, for brucellosis may become a real occupational hazaJrior 
farmers, livestock workers, veterinarians, and abattoir worked 

1 1 .generally accepted that cow’s milk must be pasteurized therr 
seems to be considerable laxity concerning regulations for tlie^pasteurizatiS of 
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goat’s milk. The increasing awareness that brucellosis is a real medical prob- 
lem must bring about adequate pasteurization of all railli and milk products, 
goat included. Implications that the nutritive value of goat’s milk is altered 
by the pasteurization process seem completel 5 ’- unfounded. 

Spink poses questions regarding mild, inapparent infections in children 
and adults. Eecognized brucellosis is less frequent in children under 12 j’-ears 
of age than in older age groups, and inei’eased resistance of 3 ’'oung ehildz’en to 
brucellosis seems to be an established fact. Immune studies carried out bj’' the 
Minnesota group and elsewhere indicate that the tissues of rui’al children are in- 
vaded bj^ Brucella, and that mild infections do occur. Accurate information 
is not available as to whether one attack or mild infection confers immunity 
against subsequent attacks. With improved methods of diagnosis and study it 
seems possible that many more cases in the pediatric age group may be 
recognized. 

EussELii J. Blattner. 
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News and Notes 


According to statistics rcccntiy rcicascd by the Kational Oflico of \iial . tatistics, si 
ucir record ivas set in 1946 for birtlis delivered in hospitals. Of 3,288,672 live births 
in 1946 82.4 per cent occurred in hospitals. Connecticut led with 98.9 per cent, infh Ma.-=h- 
ington second with 98.2 per cent. The Xeiv England and Pacific Coast states 'vore highest 
as groups, vrith the southern states the lowest. The marked increa.«c in ho.«pitaI births that 
has taken place since 1935, when such data were first compiled, is shown in the following 
graph prepared by tlio Federal Security Agency. 



Xhe American Board of Pediatrics will hold examinations at St. Louis, Mo., on Feb. 
18, 19, and 20, 1949, and at Baltimore, Md., on April 22, 23, and 24, 1949. 


• c following were certified by the American Board of Pediatrics at the examination 
m Seattle, »Septembcr, 19^S: 

Dr. ^Mason H. Abramson, 90 Birch Street, Redwood City, Calif. 

Dr. Forrest Hood Adams, University of Minnesota Hosps., Minneapolis 14, Minn. 

Dr. Albert T. Aldrich, 153 S. Lasky Drive, Beverly Hills, Calif 

Dr. Wesley Huntington Anderson, 412 First Security Bank Bldg., Ogden, Utah. 

Dr. Victor J.Birnberg, 6333 WilshireBlvd., Los Angeles 36, Calif 

Dr George Orion Boucher, 529 E. Tenth Street, Long Beach 13, Calif. 

Dr. Mathew D. Burnett, 3i., 5101 Fannin Street, Houston, Texas. 
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Dr. Charles Alacfie Campbell, Jr., 911 Chapala Street, Santa Barbara, Calif. 

Dr. Alichael Joseph Campbell, 7943 Exchange Ave., Chicago, 111. 

Dr. Leroj- 0. Carlson, 717 Baker Bldg., AValla "Walla, Wash. 

Dr. E. Wendell Coffelt, 62S Eorth Glenoaks, Burbank, Calif. 

Dr. John B. Connell, Children’s Hospital, Denver, Colo. 

Dr. Lewis T. Corum, 241 Lafayette Arcade Bldg., Tampa 6, Fla. 

Dr. James Otis Dowrie, 1205 — 24th St., Sacramento 16, Calif. 

Dr. Josephine Lewis Earlywine, 1159 Wilmette Ave., Wilmette, HI. 

Dr. Frank L. Fletcher, 311 W. Idaho, Boise, Idaho, 

Dr. Thomas V. Geppert, The Henry Ford Hospital, Detroit, Mich. 

Dr. Grace Baker Goebel, 469 Chapman Drive, Corte Madera, Calif. 

Dr. Margaret L. Goetsch, 110 W. Broadway, Glendale, Calif. 

Dr. Martha Helen Hale, 3403 Hall, Dallas, Texas. 

Dr. Herbert Bryan Hutt, 42 W. Midlothian Blvd., Toungstown 7, Ohio. 

Dr. Julius M. Kantor, 306 East 12th St., Kansas City, Mo. 

Dr. Frank McCarry, 451 Paulsen Medical and Dental Bldg., Spokane, Wash. 

Dr. John Patrick McDermott, 515 Cobb Bldg., Seattle, Wash. 

Dr. Donald Hemphill McDonald, 1442 Korth Third, Abilene, Texas. 

Dr. John Cunningham Montgomery, Jr., 202 Fine Arts Bldg., Bellingham, Wash. 
Dr. Arthur James Moss, 239 Korth Locust St., Inglewood, Calif. 

Dr. Aaron Kisenson, 6230 Wilshire Bird., Los Angeles, Calif. 

Dr. Leon Oettinger, Jr., 4614 Sunset Blvd., Los Angeles, Calif. 

Dr. Sam M. Powell, Jr., 1611 — 5th St., Corpus Christi, Texas. 

Dr. A. Martin Puris, 4753 K. Broadwaj', Chicago, 111. 

Dr. Edgar Moskedal Hector, 4212 K.E. Broadway, Portland 13, Oie. 

Dr. Francis H. Eedewill, Jr., 124 E. Hadle}- Street, Whittier, Calif. 

Dr. Clark M. Richardson, S29 South Alvarado, Los Angeles 5, Calif. 

Dr. Catherine Foss Roberts, 1629 Selby Avenue, Los Angeles 24, Calif. 

Dr. Samuel M. Rosenthal, 6333 Wilshire Blvd., Los Angeles 36, Calif. 

Dr. Melvin H. Schwartz, 1904 Franklin Street, Oakland, Calif. 

Dr. Albert John Sheldon, 1524 K. Broadwa}', Santa Ana, Calif. 

Dr. Ralph Omer Sherberg, 508 Metropolitan Bldg., Denver 2, Colo. 

Dr. Frederic E. Simpson, 234 W. Beauregard, San Angelo, Texas. 

Dr. Pauline George Stitt, Territorial Dept, of Health, Honolulu, Hawaii. 

Dr. Philip Roger Vandeman, General Delivery, Olympia, Wash. 

Dr. James Sherman Vedder, Marshfield Clinic, Marshfield, Wis. 

Dr. Elsie I. Wisczorowski, 645 Fullerton Pkwy., Chicago 14, 111. 


A postgraduate course in pediatrics was given by tlie Pediatric Department of tlie Uni- 
versity of Arkansas School of Medicine under the direction of Dr. Wm. A. Reilly, Professor 
of Pediatrics, Kov. 4 to 6, 1948. Guest speakers were Dr. Waldo E. Kelson, Professor of 
Pediatrics, Temple University, Philadelphia, Pa., and Dr. Arild E. Hansen, Professor of 
Pediatrics, Hniversitj' of Texas, Galveston, Texas. 



Book Reviews 


Ensayo Estadistico sobre Valorcs Sangiiineos en Lactantcs Sanos y Enfcmos.^ J. .»• 
Murtach C E. ]\rartinoz Castro Videla, K. Ferro, and H. C. lerro. I5i cno.s Aire., 
Argentina, 1047, Lil.reria y Editorial "El Atenco," pp. 150, 77 tables, and 10 charts; 

205 references. 


This monograph reports the results of a survey of several hematologic and blood chenuca 
constants in in4ts under one year of age. The aim «-as to determine whether or not normal 
values derived from European and North American populations arc applicable to infants in 

the Argentine. 

The hematologic survey is limited to the concentration of hemoglobin, dimensions' of 
the red cells, and the red cell-hemaglobin relations as currently measured or calculated. The 
blood chemical constituents considered are scrum protein; whole blood nonprotein nitrogen 
and its separate components; whole blood, scrum, and crythrocr-te chlorides; and the carbon- 
dioxide combining power of the serum. 


The report is divided into three parts: first, a review of the literature relating to the 
foregoing items; second, the authors’ observations on healthy breast-fed and bottle-fed 
babies; tliird, their observations on dehydration and other disturbances of the acid-base 


equilibrium. 

The monograph is, in most respects, a model to be imitated. The review of the litera- 
ture is comprehensive and clear; original data are presented in a compact, understandable 
manner. The authors are to be congratulated especially on their recognition of the need 
to analyze the data statistically by the small-numbers method, and on the clarity of their 
presentation of the theoretieai and practical aspects of this technique. 

No claim for originality is made; hence, the reader will not be surprised to find onlj- 
that many firmly established conclusions have been reaffirmed. Nonetheless, original, 
reliable data are always of value in evaluating the details of homeostasis throughout the 
world. It is only to be regretted that the investigators did not find it possible to make 
their blood chemical studies more complete. 


D. kfeC. 


Biseases of the Ear, Nose and Throat. William Wallace Ilorrison, JI.D., Professor of 
Otolarj-ngologj- and Attending Otolaryngologist, New York Polyclinic Aledical School 
and Hospital. New York, 1948, Appleton-Century-Crofts, Inc., 772 pages, 359 illus- 
trations. Price $8.50. 


This is a completely new successor to Alorrisou’s previous book under a different title. 
It is intended as a student textbook and covers the entire field of otolaryngologj- The 
material is well presented, making for easy reading. The illustrations are schematic which 
aids in the reading matter, ifethod of examination is explained. Each subject was delved 
into rather sufficiently and the material has been brought up-to-date. Newer modes of 
therapy have been included. Operative techniques are discussed enough to enlighten 
practitioners as to what is done to their patients. It should be a valuable aid to the 

“nSog^sts “ 


Cutler, 

A Statistical study ot Blood Constituents in Healthy and Sick Infants. 
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Editor’s Column 


DEATHS IX CHILDREN DUE TO ACCIDENT 

The developments of medical science in the last quarter century have made 
many striking changes in mortality statistics. Deaths from diarrheal diseases, 
for example, decreased 91 per cent hetiveen 1930 and 1946 in the 1- to 4-year 
age group, and deaths due to communicable diseases in the 5- to O-j'ear age group 
came down S3 per cent. The total reduction in deaths from disease has re- 
sulted in accidents becoming the leading cause of death in children. At present 
about 5,000 children in the 1- to 4-year age group die annually from accidents. 
Bums cause the largest number of fatal accidents occurring in the home, and 
motor vehicle accidents are the chief cause outside the home. 

It has become almost impossible to pick up a daily nevfspaper in our metro- 
politan areas vitliout reading of the death or serious injury of some child due 
to an accident in the home or on the street. In an effort to reduce accidental 
deaths in children au educational campaign in accident prevention which 
should receive the support of every physician is now under waj'. 

While most accidents in young ehildi’en are due to carelessness and hence 
are preventable, a most interesting development in connection with the stndj' 
of the cause of accidents has been the recognition in recent years of what is 
known as aeeideut-proneuess. It has been conclusivelj' shown that certain in- 
dividuals are especially prone to accidents. Our present knowledge of the sub- 
ject was reviewed in au interesting article bj"- Bakwin and Balcwin in the June 
issue of the Jovrsal (32; 749, 1948). While the studies so far have been chiefly 
in the adult field, aeeident-proneness undoubtedly exists in children. In 
Rochester, N. Y., a special clinic has been opened to studj' accident-prone chil- 
dren. It is a new field of medical studj* with whose developments the physician 
must keep abreast. 


A QUESTION OP SEMANTICS 

Attracted by the subject, “Should Sex Education Be Tafight in the Public 
Schools,’’ we tuned in a few weeks ago to a national radio program of supposedlj^ 
high educational value. It was one of the most stupid debates imaginable. The 
debater’s had quite diffei’ent things in mind by the term “sex education,’’ and 
hence the pro and con arguments were quite beyond point and could only leave 
an uninformed listener in a bewildered state of mind. It was a striking example 
of the futility of an argument when tlic question is indefinite and undefined. 
It reminded us of most of the many discu-ssions over “socialized medicine’’ in 
recent years. Whenever we are asked wliat we feel about “socialized medicine,” 
we ask the questioner to please define exactly what he means by the term. The 
usual result is that there is very little left for argument, and the conversation 
turns to one of an amicable discussion of the complex medical problems facing 
the public and the physician. 
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through the catheter. Use of the left common carotid arterj^ has heeu con- 
sidered because a larger amount of Diodrast can be more rapidly injected into 
the aorta.’ Norman Freeman-- has used it sueeessfullj’ in the diagnosis of hotli 
coarctation of the aorta and patent ductus arteriosus. In children ive consider 
the left common carotid arteiy best suited for this procedure, and this vessel 
has been used in all of our studies. 

TECHNIQUE 

All patients are given a general ether anesthesia. Preoperative care 
is the same as that given to any patient who is to receive a general anesthetic. 
Using sterile surgical precautions, an incision is made in the left supraclavicular 
area directly over the left common carotid artery. Dissection is carried down 
to the carotid sheath, which is opened, and the internal jugular vein and vagus 
nerve are identified. The carotid arterj- is exposed, and three heavj’’, braided, 
silk ligatures are passed around the artery but not tied. 



Fig-, 1. — Dra-^’inff showing: steps in retroarterial injection. 


The patient is then placed on the tautograph-^ in the right posterior 
oblique position, In very rapid sequence the upper ligature is tied to prevent 
cephalad reflux of the dye. The lowermost of the thi’ee ligatures is tied loosely 
at a point approximately one inch below the uppermost ligature. A small in- 
cision is made transversely in the vessel wall, and a No. 10 cannula introduced 
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BUUVOUU AND CAUSOK ; Kr.Tl{OAUTKUIAl. DIDDItAST IN.IDCTION 

AvUh tlic (ip cKtcKlin- towarcl (lie heart. The third ligature i,s tied around the 
vessel justhclow the openin-r in the vessel Avail and over the shaft of Die 
This ligature prevents Wood leakage. The loAVorniosl tie is loosened, and 30 c.e. 
to 50 c.e. of 70 per cent Diodrasl arc injected very rapidly alter the tantograph 
has been started. The lowermost ligature is again tightened and the middle 
ligature loosened. The cannula is withdrawn and the small opening in the 
vessel wall sutured with 00000 silk on a nontraninatic newlle. The short incision 
in the neck is repaired in the usual manner. The tcehnical steps arc illustrated 
in Fig. 1. 

■With this type of injection we have seen much less change in respiration 
than is seen following intravenous injection of Diodrast. Attempts to ntiliae 
the hraeliial artery have given disajipointing results. Tt is e.vtremely difficult to 
inject retroartei'ially over such a long column a sufficient quantity of dye with 
the rapidity necessary to give shai'p delineation of the aorta and its hranches. 


RESULTS 

To date Ave har-e studied two t 3 'pe.s of lesions b.v this method; patent 
ductus arteriosus and coarctation of the aorta. 

Case 1. — ^tV. J. F., a 7-year-old girl, was admitted becau.se of a .suspected patent ductus 
arteriosus. On examination a rougli “macliinery murmur” was audible in flie second loft 
interspace, accompanied by a palpable thrill. The blood pressure was 1.^5/72. Fluoroscopy 
revealed increased pulmonary vascular markings with a heart of normal size. Tlio pulmonary 
conus was quite prominent. 

Betrograde arterial Diodrast studies were performed through the left common carotid 
artery with radiograms as illustrated in Figs. 2 and 3. Fig. 2 shows Diodrast filling the 
ascending aorta and aortic arch. In Fig. 3 the whole aorta is well outlined. The pulmonary 
arterj' can be seen just anterior to the first part of the descending aorta. The patent 
ductus can be seen connecting these two structures. 

Case 2. — H. JI., a 4-year-old boy, was admitted with a diagnosis of patent ductus 
arteriosus. On examination all of the classical findings of this condition were present. Ee- 
trograde arterial Diodrast studies were performed. In Fig. 4 the descending aorta and a 
portion of the aortic arch are clearly visualized. Both left and right pulmonary arteries are 
well filled with opaque material. The patent ductus was subsequently obliterated by opera- 
tion. 


Case 3.— E, P., a 21-yeaT-oid woman, was admitted for study because of a suspected 
coarctation of the aorta. Preceding studies had revealed slight lowering of systolic blood 
pressure and a slight decrease in capillary arterial pulsations in the lower extremities. No 
hypertension was present in the upper extremities. 

Eetrogrado arterial studies were performed. In Fig. 5 the wliole aorta is well visuahzed. 
A slight constriction of the aorta is seen just distal to the origin of the left subclavian artery 


Case 4. G. B., a 14-year-old boy, was admitted because of increasing dyspnea on 
oxertmn and easy fatigability during the past year. The important features noted on 
examination were as foUows; A loud systolic murmur accompanied by a systolic thrill was 
present over the base of the heart witli maximum intensity over the aortic aiea; pulsations of 
the femoral and dorsalis pedis arteries were weak. Blood pressure studies were- Kisht n™ 
12J/M M. .m ISO/M, WM, W, m/m. .'.fa ".v.SS . T 

“ ”” ““■—I *• 
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Fiff. 2. — Loft anterior oblique radiogram. 1, Left common carotid arteiy. 2, Ascending aorta. 

Fig. 3, — Left anteilor oblique radiogram. 1, Patent ductus arteriosus. 2, Descending aorta. .7, Pulmonary artery. }, Loft sub- 
clavian artery. .7, Loft common carotid artery. G, Innominate artery. 
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HUIU'OIil) AND C'AI!‘'()N : Itl.TKOAKTKIUAIj DlODIiASl' INM I.CI ION 


OSl 


An iingiooardioRriim nu'. done vitli 70 per ci'nt lliodvn'-l iniectod iuUiuenouUy. Ijk- <> 
s^lo^^h one of tlie In'.! of ten indiopiums tuken at one soeond infer\iil‘< folloniiiK the in- 
jection. The left luniele, left ^entriele, and aseendinK aorta aie well i isiiiili/ed. There 
appears to be a coii'-tricf ion of the aorta in the midporlion of the aortic arcli. .Tii>.| di-lal lo 
this is a second ])oint of ('on‘'tric!ion :ind aufjulaliun. 

A retrograde arterial "^tiidy ^\a^ ])erfornied two day" latei. In Fig. 7 tin* aoitic arch 
appears noil fdled nilh Biodrast. There MiKht narrowiii}: of the aorta between the left 
common carotid artery and the left ‘•ubelarian aiteiy. .Tii*-! distal to the left subclarian 
artery is a sharp constriction. Coni|iarison of (I jind / demonstrates the saperioritr of 

the radiograms made nith tlio retroai tonal [(roecdiiie. 

Altliough the constricted area is \pr\ iiariou in length, it uns felt this jiatient .should 
not lia\e a corrcctirc o])eration Iieeaiise of the absence of lijpertciision and bceatisc tlie 
coarctation r\as not of snlbciont se\eiit\ to intcifere seriously with tbo flow of blood 
through the aorta. 

Case o. — ^N. P., an 8Vj-jcar old nhitc girl, was admitted with an acute iccurrcncc of 
rheumatic feier. The most important pliysical findings wore ns follows; Tlicrc were jnnrked^ 
suprasternal and carotid pulsations; the heart was enlaiged to the loft with a systolic and 
diastolic murmur present oier tlie apical region and also oici the second and third right 
and left interspaces. Capillary pulsations and a Corrigan pulse were noted. A loud, bj.s- 
tolio murmur was present orcr the scapular region. Blood prcssiiic readings were as follows: 
right arm 180/110, left arm 110/70, right leg !\nd left log not obtainable. Special studies 
reiealed a decreasd blood flow and decreased arterial pulsations in both lower extremities. 

An intravenous angiocardiogram was done Only fair xisualiration of tlie ascending 
aorta was obtained with no clear definition of the coaicted segment. A retrograde arterial 
study was performed as illustrated in Figs. 8 to 11. In Fig. 8 the ascending aorta and left 
common artery are seen. In Fig. 9 a sharp constriction is seen at tlie beginning of the 
descending aorta. Tlie innominate, nglit subclaiian, and internal mamniaiy arteries are 
well visualized. The eoronarj- artery may be seen just posterior to tlie first part of the as- 
cending aorta. Fig. 10 reveals the same structures as were just described and in addition 
shows some of the extensile collateral circulation. The left subclaiian artery arises from the 
distal part of the constricted segment opposite. In Fig 11 the aortic arch is seen empty of 
opaque material, although the descending aorta is still filled. 

The clinical diagnoses in this patient were: (1) coarctation of the aorta, (2) mitral 
stenosis and insufSeieucy, (3) aortic insufficiencj . ' 


Case G. — W., a 15 year old boj, was liospitalucd for inxestigation of bypertension. 
His subjective complaints were severe headaches and blurring of vision following exercise 
Physical e.xammatiou revealed a sjstolic and diastolic murmur over the base of the heart. 
The blood pressure was; right arm 1G5/105, left arm 160/100, light leg 100/90, left le<r 
95/90. Pulsations of the abdominal aorta and femoral ai terms vveic very feeble. Notching 
of the ribs was demonstrated by loentgenograpliy. 


Retroarterial injection of Diodrast was carried out, using the left common caroti 
artery. Serial roentgenograms taken following the injection are seen in Figs 12 to 1' 
Fig. 12 reveals earlj visualization of the aortic arch, innominate artery, and left subclavia 
artery In Fig. 13 the coarcted segment of aoita can be seen just distal to the origin of tl 
left subclavian artery. A network of dilated deep arteries of the neck can be seL arisin 
from the left subclavian arterj and anastomosing with a dilated intercostal artery arisia 
from the aorta distal to the coarctation Dilated internal mammary arteries and the left sui 
scapular artery are clearly seen. In Fig 14 the aortic arch is no longe. seen. The site^ 
oarctation and the descending ao.ta are still visualized. Note the extLs.ve collaterar cL; 
lation. Fig lo demoasti.ites the dilated intercostal aiteims. collateral circi 
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DISCUSSION 

The technique of retroarterial injection of radiopaque material for visual- 
ization of the aorta and its branches is a safe and valuable complement to 
intravenous injection for visualization of the heart and pulmonarj’^ circulation. 
This procedure may be employed to establish the diagnosis of an arteriovenous 
shunt between the aorta and pulmonaiy circulation. In some eases a patent 
ductus arteriosus maj’^ aetuallj’ be visualized. When the ductus is not seen, 
filling of the puhnonaiy arteries simultaneously with filling of the aorta is 
proof that a direct shunt exists. 

When surgery is contemplated in patients with coarctation of the aorta, 
the point of constriction may be definitelj’^ localized in this manner. Unless 
a complete aortic atresia is present, it is also possible to determine preopera- 
tivelj- whether or not the constricted segment is sufiieiently localized to allow 
surgical resection and anastomosis. 

Other congenital anomalies of the aorta such as aortic “ring,” or aberrant 
vessels with tracheal or esophageal compression can, we are certain, be clearly 
demonstrated bj^ this method. So far we have not had an opportunitj’- to 
visualize a ease of this tj'pe. We have definitel5’^ been able to rule out aneiuysms 
of the aorta in this waj'. 

It is fortunate that the large field of applicability of this procedure is in 
the 3'ounger age group. It should be pointed out that utilization of the carotid, 
even though the procedure is a temporaiy one, is fraught with some hazard in 
adults. One can, we believe, use the carotid artery very safely in children. 
In the group of eight patients which have been studied, we have had no com- 
plications and no manifestations to suggest that there had been interference, 
even temporarily, with adequate blood supply to the brain. 

CONCLUSIONS 

A method of retroarterial Diodrast injection for the visualization of anom- 
alies or disease of the aorta and its immediate branches is presented. Utiliza- 
tion of the left common carotid arteiy has proved satisfactory. This method 

provides a safe, dependable, and effective means of diagnosing questionable 
cases of patent ductus arteriosus, coarctation of the aorta, and aortic arch 
anomalies, and is useful in proving or disproving selected cases of aneurysms. 
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ELECTROPHORETIC STUDIES OP PLASJIA AND URINARY 
PROTEINS IN CHILDREN WITH LIPOID NEPHROSIS 


J. I. Routh, Ph.D., E. L. Knapp, Ph.D., and C. K. Kobayashi, MD. 

Iowa City, Iowa 

INTRODUCTION 

A s a part of an extensive series of clinical and chemical studies of lipoid 
nephrosis in children, eleetro])horetic analysis of the plasma and urine 
appeared to offer a source of valuable data concerning the distribution of the pro- 
tein fractions in this disease. In recent years, electrophoresis has been applied 
to a study of the plasma proteins in various diseases.^ Several cases of neph- 
rosis have been discussed in these studies, but none of the investigatoi’s has 
been primarily concerned with nephrosis in children. In 1939, Jjongsworth and 
Jlaelnne.s^ observed abnormal electrophoretic xiatterns of the plasma and urine 
of two nephrotic patients, whose ages were not given. The plasma and ui'inary 
jiroteins of several patients with neiihrosis, three of whom were children, have 
been studied eleetrophoretieally by Luetseher,^’ Also Thorn and associates'’’ 
have made similar studies of seven adults in the nephrotic stage of chronic 
nephritis during treatment with concentrated serum albumin. Studies of two 
children with lipoid nephrosis were included in a series of investigations by 
Janeway and his co-workers. 

The present study concerns an electrophoretic analysis of the plasma and 
urine of children with lipoid nephrosis. For five children the studies were 
made before, during and after treament with concentrated, salt-poor human 
scrum albumin.® 

PROCEDURE 

Pla.sma or urine samples were diluted with buffei' to a protein concentra- 
tion of l.f) to 2.0 iier cent and dialyzed at 2 to 6° C. for three da.ys with daily 
change of buffer. 

The buffer solution was 0.1 normal sodium diethyl barbiturate with a pH 
of 8.G and an ionic .strength of 0.1. Electrophoresis of the dialyzed plasma was 
performed at 0.8° C". in the aiJiiaratus described by Tiselius’' using the long 
center section cell. The Schlieren scanning device of Longsworth'’ was used to 
obtain Schlieren diagrams of the plasma pi-oteins. Tracings of the diagrams 
were ])re])ared by projecting the photographic negatives magnified two and 
one-half times on a glass screen. Patterns from the descending boundaries 
were then analyzed according to the following methods. The components were 

From the Departmentjj of Blochenifsiry and Pediatrics, College of Medicine. State Univer- 
sity of Iowa. 

•The serum albumin used in this study was processed by the American National Red 
Cross from blood which It collected from voluntary donors. 

This is one of a series of Investigations on serum albumin being carried out with 
materia! supplied bv the American National Red Cross. As soon as sufficient data become 
available to Justify* final conclusions concerning Its theraDcutlc value, a full rc|)ort to the 
medical profession on the use of serum albumin in medical i)ractlce will be published by the 
Coninllttoe on Blood and Blood Derivatives of the Advison* Board on Health Scna'ces of tbe 
.\mcrlcan National Rod Cross. 
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resolved bv the method o£ Pedei-scn"' and the area of each component determined 
In- planiinetric measurement. The percentage composition of the plasma pro- 
teins was calculated by comparini? the area of each comiioncnt with the total 
area of the tracing. Electrophoretic mobilities of the various com]wucnts were 
calculated from the distance the component moved during elect roiihoresis, the 
current, time, the cross-section area of the cell, and the conductivity of t ic 
protein .solution. 

Some of the plasma .samples contained suspended fat globules Avhieh scat- 
tered the light and interfered witli photography of the Sehlicreii diagrams. 
Centrifugation in the cold at 5,500 r.p.m. was used in an attempt to clarili 
several of these samples. Photographic compensation involving the nse, of light 
filters and increased illumination was al.so employed to overcome this inter- 
ference. If these methods were unsuccessful, the data from these .samples wore 
discarded. 

It was realized that the .so-called ;3-glohnlin dislnrhancc present in the 
majority of the plasma patterns was caused by lipoproteins in clear .solution in 
the plasma which migrate at approximately the same rate as the a^- and /I-glohu- 
lins. Since extraction of the plasma with fat solvents removed an unknown 
quantity of this eharaeteristic lipoid material as well as the suspended fat,- 
this method was not employed to clarify the plasma samples containing fat. 


DISTRIBUTION' OF PROTEIN'.S IN' NEPHROTIC SERA 

The data for the percentage composition of the pla.sma proteins and tlie 
total protein concentration in grams per 100 ml. pla.sma ai-e .shown in Table I. 
For purposes of comparison, we have included average value.s for percentage 
composition of the plasma of thirteen normal children.” Total protein concen- 
tration was determined by a colorimetric miero-If jeldahl method. 

The changes in the percentage eonipo.sition of the plasma proteins in 
nephrosis were very striking. Abnormal variations in albumin, ai-, aa-, and j3- 
globnlins occurred in all stages of the di.sea.se. As noted by others previously” ” 
” “ the albumin concentration was markedly reduced, while the a- and /S-globu- 
lins were increased. With prolongation of the disease, variations from tlie 
normal pattern became more marked. The concentration of albumin was further 
reduced and in most instances the «»- and /?-globulin content increased as the 
albumin decreased. See, for example, in Table I the figures for G. S., com- 
pared with those for S. S., before and after recovery from nephrosis. Patient 
S. S. wa.s ill only a short time, developed measles, had only moderate edema 
and recovered promptly. The electroplioretic pattern of her plasma proteins 
■Glowed a deerea.se in albumin, an increase in j8-globulin, only a slight elevation 
m « 2 -glohuUn, and normal tti-globulin concentrations. Patient G. S. had been 
chronically ill for eleven months with marked ascites requiring repeated para- 
centeses. The albumin concentration in liis pla.sma was greatly reduced the 

and ao-glohulm concentrations greatly elevated, and tti-globulin concentra- 
Tion normal or increased. 

xvUiJh cases, the «i-globulin concentration also increased concomitantly 
AMlh the and /3-glohulins, c.g., H. A., on Slarch 8, 1947. In othens, e.g., H. A , 
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Table I. Electrophobetic Analyses op Plasma Proteins of Children AYith IMephorsis 


■ 

■ 


i 



1 percentage 

COMPOSITION 




ALBUillX 

TOTAL PROTEIX 

ALB. 


GLOBULINS 




DATE 1 

THERAPY 

(gm./IOO ml.) 

A 


1 

1 iS 1 

ff 1 

r 


7. 

Severe Edema and Ascites Eequiring Frequent Paracenteses for Several 

Months 

G. 

S. 

AI3 

7/19/4G 

Xone 

3.6 

2.5 

3.5 

45.0 

33.8 

12.5 

2.7 




7/27/47 

5 c.c. 7 -globulin 

4.4 

6.2 

3.1 

26.7 

44.2 

15.6 

4.2 





i.m. 7/19 to 7/26 











10/29/46 

Xone 

3.S 

7.8 

6.5 

30.4 

32.6 

7.4 

15.2 




11/19/46 

None 

6.0 

1.4 

21.8 

25.8 

28.0 

9.6 

13.4 

D. 

JX. 

JI3 

6/21/46 

None 

4.5 

5.3 

3.2 

47.9 

20.7 

19.7 

3.2 




6/22/46 

25 Gm. 

4.9 

4.7 

9.9 

56.7 

16.4 

11.7 

0.6 




6/2.3/46 

25 Gm, 

4.5 

9.8 

13.6 

48.8 

17.5 

9.8 

0.5 




6/24/46 

25 Gm. 

4.5 

9.9 

9.9 

53.2 

17.6 

6.4 

3.0 




6/25/46 

None 

4.4 

12.1 

19.1 

35.0 

16.1 

13.4 

4.3 




11/19/46 

None 

4.6 

13.3 

27.5 

34.4 

7.1 

14.4 

3.3 

J. 

TY. 

F3 

6/17/46 

N'one 

5.5 

6.S 

6.1 

28.0 

39.4 

17.4 

2.3 




6/18/46 

After 20 Gm. 

5.2 

8.1 

11.0 

46.2 

17.6 

13.8 

3.3 




11/19/46 

None 

5.0 

^ 9..9 

29.4 

31.0 

10.0 

15.0 

2.4 




4/24/47 

25 Gm. daily 

4.S 

13.2 

13.2 

35.1 

21.5 

13.2 

3.7 




5/15/47 

4/24 to 6/1 

5.9 

47.3 

3.3 

25.9 

14.9 

6.4 

2.2 

J. 

0. 

F3 

7/24/47 

25 Gm. dailj' 

4.5 

9.3 

20.4 

38.7 

13.7 

14.7 

3.2 




9/3/47 

7/25 to 9/15 

6.3 

30.1 

18.5 

26.S 

6.5 

15.3 

2.8 




10/1/47 

None 

4.3 

4.4 

2S.1 

34.0 

10.7 

15.9 

6.9 




10/22/47 

None 

0.1 

9.3 

5.0 

61.6 

10.6 

11.1 

2.4 

T. 

AT 

112 

10/27/47 

None 

4.5 

12.2 

26.0 

41.1 

10.2 

9.8 

0.7 

H. 

A. 

M7 

10/28/46 

None 

4.2 

16.7 

3.6 

28.2 

30.7 

7.9 

12.9 




3/3/47 

None 

4.9 

5,S 

15.1 

35.0 

30.2 

9.8 

4.1 




3/13/47 

25 Gm. daily 

4.4 

17.4 

4.6 

38.9 

22.2 

10.5 

6.4 




4/15/47 

3/3 to 5/1 

5.1 

16.2 

5.8 

49.2 

12.1 

11.6 

0.1 




5/2/47 


4.9 

21.7 

4.1 

38.2 

21.6 

10.6 

3.9 




5/15/47 

25 Gm. daily 

4.0 

20.5 

26.0 

33.8 

7.2 

9.8 

2.7 




6/19/47 

5/19 to 6/17 

4.5 

1S.3 

3.8 

38.0 

22.7 

11.2 

6.0 




7/29/47 

None 

5.1 

16.8 

31.5 

31.1 

7.2 

8.7 

4.7 





II. Moderate Edema, Ascites not 

Severe 





R. 

H. 

M4 

11/19/46 

None 

4.8 

22.3 

26.4 

32.2 

6.2 

6.1 

6.8 

C. 

T. 

FS 

5/9/47 

25 Gm. daily 

5.4 

19.8 

23.3 

30.0 

8.5 

15.8 

2.6 




5/27/47 

5/19 to 6/3 

5.2 

38.5 

4.6 

21.6 

22.7 

S.O 

4.6 




6/19/47 

None 

4.3 

16.4 

9.2 

34.8 

20.8 

14.5 

4.3 

III. Early Stage of Disease with Minimum Edema 

R. 

D. 

M3 

11/19/46 

None 

5.0 

21.7 

2.4 

18.3 

28.2 

9.0 

10.4 

S. 

S. 

F4 

7/10/46 

None 

S.2 

32.9 

4.3 

13.8 

29.8 

10.8 

8.4 




7/13/46 

After 25 Gm. 

6.9 

39.1 

2.6 

13.3 

31.1 

7.1 

6.8 


IF. Completely Hecovered 


S. S. F 4 

6/24/47 None (recovered) 

7.9 

60.6 

6.5 

8.9 

12.6 

4.1 

7.3 

J. K. JI 3 

4/29/47 None (recovered) 

S.O 

57.3 

S.O 

11.3 

11.3 

5.0 

7.1 

.Average values for thirteen normal children 
(3-8 years) 

7.5 

57.7 

6.3 

10.6 

10.3 

5.2 

9.7 


on Jlay 15, 1947, and D. jM., on Nov. 19, 1946, ai-globulin appeared to be in- 
ci’eased at tlie expense of yC-globulin. 

The fibrinogen fraction also exhibited a fairly regular increase as the 
albumin decreased. The y-globidin content of the plasma of the majority of 
the nephrotic children was definitely lower than that of the plasma of normal 
children of the same age, 

Sehlieren diagrams of representative plasma samples are illustrated in 
Figs. 1 to 4. Fig. 1 shows the electrophoretic pattern from the plasma of a 
normal child. Fig. 2 shows the pattern obtained by electrophoresis of the 












Fig. 1. — Plasma from a normal 4-year-old boy. 



Pig, 2. — Plasma from a 4-year-old girl. S. S., n-lth nephrosis of two months’ duration, 
had been minimal for the previous month. 


Edema 



692 


THK JOUKXAL. OP PEDIATRICS 




3, Plasma from R. D.. a 3-year-old boy with nephrosis for the previous nine months, 
ii^uema was not marked at the time the blood sample was analyzed. 





Fjp-. 4 , — Plasma from G. S., a 2-year-old boy with nephrosis for eleven months. The 
child had severe edema and ascites lequiiinfr frequent paracenteses and was voiT 111 at the 
time of the plasma analysis. 



UOUTH r.T Xh.: r.LiXTnoi’iroRiiTir sti;dh:s or uroio NrriiRosis 


60 :i 


plasma of a iicphvotic child early in the course of Ihe disease (S. S., duly -0, 
1946). The albumin content has decreased to SO per cent and the /3-^dohnlin 
content is abnormally hi'rb. A further decrease in the albumin and an increase 
in the /J'jrlobulin disturbance may occur in later staiies of this chronic disease. 
For example, the pattern for F. B., Nov. 20 . 19-t(i (Fi}r. 3), ■who had been ill 
for nine months, shows a decrease in albumin to 22 per cent and a vci\ pio- 
nonneed a^- and i3-globulin di.sturbance. Even <rreater decreases in albumin, 
to as little as 2.5 per cent of the total proteins with correspondin{r increases in 
iilobulin, have been noted when the child has been scriou.sly ill for many months 
with pronounced edema and marked undernutrition. (See Pi^r. 4, G. S., July 
29. 1946.) 

In analyzing the tracings from Sehlieren diagrams which arc as aimormal 
as those obtained from plasma of nephrotic children, the mobility measure- 
ments are very important. The.sc measurements were made for ever.v pattern 
that was anal.vzed but the data arc not included in the tables reported here. 
The distance a component has moved during clcctro]')horc.sis is an essential 
value in establishing the location of the area on the pattern caused by a 
specific protein component. The mobility measurements of the plasma proteins 
for any one patient show normal variation from one determination to the next. 
When the values for the plasma proteins in nephrosis are eompared with those 
from normal children of the same age, there appears to be a .slight decrease 
in mobility of each protein component, but this decrea.se is of questionable 
significance. 

Data from the electrophoretic anal.vses of urinar.v and body fluid proteins 
from nephrotic children are shown in Table II. The electrophoretic patterns 
of most of the urine samples were similar to that showm in Fig. 5. The protein 

T.\w,r, II. Ei-zcTRopiionETir AXAr,YSE.s or Ui:ike .\xd Body Fdoids of Chiddren- with 

XEpiinosis 


i 

SEX ' 


1 


1 percentage composition 


AXI7 


ALBUMIK 

TOTAL 

AT.B. 


CLOBUI.INS 

STTDjErr 

AGE 1 

DATE 1 

TIIEEAPY 

PROTEI.V 1 

A , 


1 1 S 1 « 1 y 

IJ fine ( Gjn./da y ) 

11. A. 

JI 7 

3/1/47 

Xone 

12.8 

43.9 

19.5 

10.2 9.3 17 1 



4/5/47 

25 Gm. daily 

29.0 

79.9 

11.8 

4.5 3 8 



4/30/47 

3/3 to 5/1 

, 34.S 

87.0 

9^ 

3 8 

B. SI. 

M 3 

6/21/46 

None 

8.4 

72.1 

21.0 

6 9 



6/22/46.25 6m. 

17.9 

88.2 

9.1 

9 g 



6/23/46 

25 Gm. 

18.5 

89.0 

7.G 

3 4 



6/24/46 

25 Gm. 

11.3 

92.3 

5.2 

*> n 



0/25/46 

None 

4.1 

8S.9 

8,5 

9 7 

s. 

F 4- 

7/10/46 

None 

1.1 

89.9 

0.9 

O O 



7/11/46 

After 25 Gni. 

3.9 

C9.7 

7.1 




7/13/46 

None 

1.3 

84.6 



.7. Vi*. 

P 3 

6/18/46 

After 20 Gm. 

11.7 

71.0 

iii 

11.5 

H.G 3.2 


H. A. M 7 

(a'-citic fluid) 
(pleural fluid) 

!'• V- II 2 

(a<^eitic fluid) 


•V2/I7 Xono 0.10 

10/28/17 Xone 0..59 

•V2/47 Xoue 0.19 

S/14/47 2.7 Gni. dailv for 0.2C 
21 da.vs 




24.3 

1G.2 

15.7 

54.1 


14.2 27.0 
11.9 34.3 
7.3 42.G 
7.6 27.3 


8.9 14.2 
S.7 11.4 
G.3 15.3 
5.4 .3.0 


11.3 

17.6 

12.8 

2.4 


394 


THE JOURXAL OF PEDIATRICS 


components present in these samples were identified by calculation of their 
mobilities. The two globulin components common to every sample were Al- 
and /3-globulin. In a few samples 02 - or y-globulins were present, and in one 
case (H. A., March 4, 1947) all of the components of plasma, except fibrinogen, 
were present. 


A 


i 1 

Fig:. 5. — Urine from D. IM,, a 3-year-oId boy, severely ill with nephrosis for eleven 
months. The child had marked edema and ascites requiring: frequent paracenteses at the 
time of the study. 


The ascitic and pleural fluids from H. A. and T. V. were verj" low in 
protein content. Before analysis they were concentrated by fanning them in 
Visking casings. Electrophoretic analysis of the fluids from H. A. gave values 
for protein fractions that were similar to those obtained from his plasma, 
although in every ease the fluid contained a lower percentage of yS-globulin 
and a somewhat higher percentage of albumin than the plasma. The ascitic fluid 
from T. V. contained a much higher percentage of albumin than the plasma, 
although these samples were drami at sucli different dates that they are not 
strictly comparable. The plasma sample that was collected the same day the 
fluid was drawn was so lipemic that the pattern could not be analyzed. 

EFFECTS OF AD5IINISTRATION OF CONCENTRATED HUMAN SERUM ALBUMIN 

Early in this study it was believed that the more accurate definition of the 
plasma proteins by electrophoretic analysis might be useful in following the 
effects of therapy. Concentrated human serum albumin was injected intra- 
venously in several children in an attempt to increase the albumin content of 
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their plasma to a sufficiently liigh level to overcome the edema and improve 
their clinical condition. Usually 25 Gm. of albumin rverc in. 7 ceted 
first the effects of one day’s administration (Sec Table I, J. W., June 18, IMfi, 
and S S.) and three consecutive daily injections (D. It.) were studied, hjvcn 
though the percentage of albumin in D. Jl.’s plasma more tlian doubled during 
the treatment (5.3 to 12.1 per cent) no clinical improvement ryas observed. 
These results are similar to those observed by Luctschcr,” who studied the effects 
of a single dose of albumin in nephrotic patients. Otiicr children were then 
given daily injections for as many as sixty days or a total of 1,.500 Gm. albumin. 
The response to these' larger doses varied with the child. No striking changes 
in plasma albumin were noted in H. A., although he received a total of 2,250 
Gm. of albumin in two periods of treatment. After an initial increase from 
5.8 to 17.4 per cent, the albumin content did not rise above 22 per cent. Three 
other children (J. AV., J. 0., and C. T.) showed a better response and marked 
increase in plasma albumin percentage after intravenous albumin therapy for 
periods varying from two to five weeks (See Tabic I) . These observations are 
in accord rvith those of Thorn and associates” and Janeway and associates' who 
found that large amounts of albumin had to be administered before any improve- 
ment was obser%'ed in children or in adults with nephrosis, Tliey also found 
that when the albumin level in the plasma was temporarily raised by an injection 
of concentrated albumin, there was a corresponding increase in protein excretion. 
Our findings on the amount of protein excreted in the urine after albumin injec- 
tions agree with their observations. 


DISCUSSION 


The results of the present study have confirmed the well-known obseiu-a- 
tion of a very low concentration of plasma albumin in lipoid nephrosis. Also 
confirmed is the mcrease in the concentrations of plasma globulin above normal 
limits as reported by Gottfried and associates/” Block and associates^” and 
others. The increase in globulin concentration is both relative as shown by 
the increase in percentage distribution of the various globulin fractions and 
also absolute. Calculation of the grams of total globulin for eight of the 
nephrotic children studied from values for total protein obtained by chemical 
analysis gives values of 3.3 to 4.1 Gm. globulin per 100 ml. plasma. These 
values are much higher than the accepted normal range of 1.2 to 2.5 Gm. per 
100 ml. The an- and )3-globulin fractions .seem to show the greatest increase hut 
oi-globulin may also be increased. Frequently if ai is high, jS is not elevated 
markedly above normal. The reason for this apparent reciprocal relationship 
is not understood. 


Possible explanations for the changes in globulin fractions observed in 
lipoid nephrosis can be postulated. As the albumin content of the plasma 
decreases either from decreased production, increased excretion, or a combination 
of these causes the globulin components account for an increasingly higher 
percentage of the total plasma proteins. Globulins, having larger molecules 
aic not excreted so rapidly nor to so great an extent as albumin, therefore 
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favoring their relative increase in the plasma. The fact that and /3- and, 
many times, ai-globulins are increased disproportionately over fibrinogen and 
y-globulin may be explained by the increase in the lipoprotein fraction in the 
plasma of nephrotic children. The lipoprotein fraction is usually associated 
with ao- and ;S-globulins and would be reflected in the area of these components 
when a pla.sma containing the lipoid material was subjected to electrophoretic 
anal.vsis. Since antibodies are knouTi to be included in the y-globulin fractions, 
the lower than normal concentration of y-globulin in these nephrotic patients 
may explain the well-recognized suseeptibilit.y of these children to intercurrent 
infections. 

Administration of concentrated salt-poor human serum albumin to children 
with nephrosis produced no striking changes in plasma protein distidbution. 
Short periods of albumin administration of one to three days produced no 
change in the concentration of plasma albumin, confirming the findings of 
others."’’ ' Daily administration of 25 Gm. of albumin for periods of two to 
six weeks or longer usually brought about a moderate increase in the percentage 
of albumin, a decrease in the .percentage of ai-glolnilin, and often a decrease in 
/?-globulin. In no ease did concentration of plasma albumin, expressed as 
percentage of total protein or as grams per 100 ml., reacli normal values. The 
administration of concentrated serum albumin to these children with lipoid 
nephrosis proved to be an effective diuretic but the marked diuresis, disappear- 
ance of edema, and resultant loss of weight were soon nullified by reaceumula- 
tion of edema fluid after termination of daily albumin administration. The 
clinical significance of these findings will be discussed in detail, together with 
our conclusions as to therapeutic value of salt-poor albumin in lipoid nephrosis, 
in a later paper.” 

SUMJIAEY 

1. Electrophoretic analyses have been made of plasma samples from eleven 
children with lipoid nephrosis. Distribution of the plasma protein fractions 
was determined in various stages of the disease and after intravenous adminis- 
tration of concentrated human serum albumin for periods of one to sixty days. 

2. In general, the following clianges fi’om- the normal percentage distribu- 
tion of plasma proteins were noted in nephrosis: (a) a decrease in albumin, 
varying with the severity and duration of the disease; (b) an increase in a>- and 
/3-globulins and fibrinogen; (e) often an increase in ai-globulin; (d) a de- 
crease in y-globnlin. 

3. Administration of concentrated serum albumin daily for long periods 
resulted in some cases in an increase in albumin, and usually a decrease in 
j8-, a>- and sometimes ai-glolmlin concentrations. However, the changes were 
not maintained after albumin therapy was discontinued. 

4. In nephrosis the urine may contain all of the protein fractions present 
in plasma except fibrinogen. Administration of concentrated human serum 
albumin intravenously results in an increase primarily in albumin excretion, 
althouffh minor changes in the excretion of the globulin fractions may deeur. 
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Ascitic and pleural fluids from cliildren with nephrosis have a slightly dilTcrenl 
distribution of protein fractions than plasma samples from the same ehildrcn. 
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THE LET-DOWN REFLEX IN HUMAN LACTATION 


Michael Newtox, jM.D., and Niles Eujiely Newton, B.A. 
Philadelphia, Pa. 

T he distinction between the secretion and the ejection of milk was first 
pointed out by Gaines.^ The secreting animal must actively expel the milk ; 
this is shown b.v the fact that the milk which is known to be present in the 
gland is onl}' partly available to ordinaiy milking manipulations in anesthe- 
tized,'’ ‘ or distracted animals,® or in udders which were excised and perfused,'* 
or amputated at slaughter.®’ ** 

The mechanism bj-^ which milk is made available has been variously de- 
scribed as let-down (cows), draught (women), or the ejection, expulsion, or 
pumping reflex. It has been extensivelj’- investigated in domestic animals but 
feiv details are available as to its nature in the human species. 

Let-down has been shown to be a reflex process, and, as a result of consider- 
able investigation, EI3' and Petersen® postulate the following mechanism ; Nerves 
in the teat are stimulated bj' sucking or milking; impulses which cause the 
release of the oxytocic principle of the posterior pituitaiy gland are carried to 
the central nervous s.vstem. This substance reaches the breast b.v the blood 
stream and causes contraction of the smooth muscle surrounding the alveoli. 
Thus the contents of the alveoli are forced into the large ducts where they are 
available to tlie jmung or to the milking machine. In addition to the direct 
stimulus of sucking, psychic factors such as preparations for milking may 
initiate the reflex. 

There is some evidence that a let-down reflex occurs in women.^’ ® If a 
babj' pulls awa}’' from a full breast for a moment, the milk maj' sometimes be 
seen to spray out of its own accord for a distance of several inches. Some 
women report subjective sensations during let-down, and milk ma.v be observed 
to drip from the breast opposite that being sucked. It seems reasonable to 
suppose that the same mechanism occurs in women as in animals, and this in- 
vestigation represents a preliminaiy attempt to test the correctness of Petersen ’s 
theori- on a lactating woman. 


METHODS AND RESULTS 

The phj’sical and ps3'chologic difficulties of performing experiments on 
human lactation are man3*. It is for this reason that we feel justified in pre- 
senting the results of well-controlled studies on one subject. 

The subject was a 25-3'ear-old woman who was in good health. She had 
alread3' successfully breast-fed one bab3' for eleven months. , Her second child 
was a health^', full-teim girl weighing 7 pounds, 8 ounces at birth. She was 
entirehv breast-fed on a self-demand schedule from birth. At the beginning of 
the stud3’ she was 7 months old, in good health, and weighed Ifl^/o pounds. She 
was taking four to five breast feedings a da3’ with a dai^v supplement of solid 
food and orange juice (about 250 calories). Both mother and child were well 
throughout the period of study. 
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The major pail of the -invcsUgation was designed to sliow if the letdown 
reflex ean he inhibited by distraction of the motlicr, and if a normal yield ol 
milk can be obtained by combining a distraction with an injection of the oxytocic 
principle of the posterior pituitary gland. 

It was established bv preliminary experiments that the baby would take a 
relatively constant amount of milk at the finst feeding in the morning under the 
following standard conditions; (1) the mother was basal; (2) only the rigid 
breast was used; (3) nursing time was limited to ten minutes; (4) the bab.i 
had not been fed for at least ten hours previously; (5) the baby had been awake 
for at least forty-five minutes, since it was found that she did not become hungry 
before that time; (6) every attempt was made to prevent the baby from crying 
before she was taken in to nurse, since crying produced premature let-down; 
(7) the baby was weighed before and after nursing, the difference in weight 
being the amount of milk taken. The scales were marked to measure to within 
Vi oz. and with practice weights could be gauged to within % oz. (3.5 Gm.). 
The amount of milk taken was recorded to the nearest gram. All these condi- 
tions were fulfilled in every experiment. The fact that a consistent amount of 
milk was taken under these circumstances is shown by the mean figure of 194 
Gm. of milk taken in fifteen preliminary experiments with a range of 177 to 
219 Gm. and a standard deviation of 11 Gm. 

Three types of experiment were performed ; controls, distraction plus injec- 
tion of saline, and distraction plus injection of Pitocin.® On control mornings 
mother and baby were not disturbed during the ten-minute nursing period. 
On distraction mornings a distraction was started about four minutes before 
the baby was due to be brought in. Two minutes later an injection of 0.3 c.c. 
of either Pitocin or sterile saline was given intramuscularly. The distraction 
was continued until the baby was brought in, and througliout the nursing period. 
The subject was not told beforehand whether the injection was to be of Pitocin 
or saline. The dose of Pitocin was determined after trials ; an effect was pro- 
duced by as little as 0.1 e.c., while 0.3 c.c. consistently produced a sensation of 
let-down in thirty to ninety seconds which was stronger than that produced by 
the baby sucking. No ill effects were observed in mother or baby from this dose 
of Pitocin. 


The nature of the distraction to be used presented some problems, since 
distraction of the baby from sucking was undesirable; also, the mother was not 
easily prevented from letting doAvn her milk and tended to become accustomed 
to any particular distraction if used on two or more suceessive days. It was 
finally decided to use three distractions. These were; (1) immersion of the feet 
alternately for ten seconds out of every thirty in ice water (The subject stated 
that this was the worst distraction.) ; (2) a combination of electric shocks of 
moderate intensity with a rapid series of questions involving mathematical prob- 
lems (The shock was given when an incorrect answer was returned or the subject 
delayed more than ten seconds before replidng. This distraction was effective 
_m disturbing the subject emotionally and making her angry, although the 

tocic containing i<r units o£ oxy- 
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effect was diminished when the baby was seeking -food at her bi’east. It was 
noted that siie then tended to have difficulty hearing the questions and fre- 
quently delayed answering.); (3) a length of surgical bandage was attached to 
each of the subject’s big toes and pulled intermittently, causing sharp pain 
from the stretching and the tightness of the gauze around the toe. 

The results of these experiments are shown in Table I. The mean amount 
of milk taken by the baby on distraction-plus-saline days is significantly lower 
than that taken on control days and significantly lower than that taken on dis- 
traction-plus-Pitoein days. The amount taken on distraction-plus-Pitocin days 
is lower, but not significant! j* so, than that taken on control days.* This elimi- 
nates the possibility of significant distraction of the baby, although it is likely 
that she was slightly affected by the proceedings. In the case of each indii'idual 
distraction, the figures for the distraction plus Pitoein are higher than those 
for distraction plus saline. 


Table I. Effect of Distractioxs, axd Distraction's Plus Injection' of 0.3 c.c. Pitocix 
ON' A.mou.vt of Milk Taken' by Baby in' Ten' Min'L'tes 


CON'TP.OL 1 

1 DISTRACTION' PLU.S SALINE ] 

1 distraction plus pitooin 


G^^. MILK 


TYPE OF 

GXr. MILK 


TYPE OF 

GM. MILK 

PATE 

TAKEN 

PATE 

PTSTKACTION 

TAKEN 

PATE 

PISTnACTlOX 

TAKEN 

3- 1 

153 

4-29 

TP 

90 

5* 7 

TP 

146 

5- 2 

177 

5-20 

TP 

134 

5-11 

TP 

170 

y- 0 

103 






♦ 

5* 9 

ISl 

5- 4 

IW 

64 

4-30 

IW 

127 

.0-12 

142 

5-15 

IW 

71 

5- S 

IW 

149 

0-14 

103 







5-19 

209 

5- 0 

ED 

113 

5- 3 

ED 

174 

5-21 

153 

5-10 

ED 

113 

5-16 

ED 

156 

Means 

lOS 



.99 



153 


TP =: Toe Pulling’. 
lAV = Ice Water, 

ED m Emotional Disturbance. 


The second series of experiments were designed to illustrate the existence 
of the let-down reflex in a different manner. The left breast which was pro- 
ducing comparatively little milk was pumped by means of an electric breast 
pump at the same intermittent suction pressure for ten minutes either four or 
eight hours after it had been emptied by either the baby or the pump. One 
minute later the baby was put to the right breast. After the baby had sucked 
for one minute the breast pump was reattached and the left breast pumped for 
a further five minutes. In control expeifments a two-minute interval was in- 
serted between the two periods of pumping and the baby was not put to the 
right breast. 

• The results of these experiments are shown in Table II, Although the 
number of experiments is small, it wiU be seen that in each ease, when the baby 
was applied to the right breast between the periods of pumping, the .vield of 
milk in the last five minutes was mucli greater than tliat in the first ten minutes. 
In the control experiments it was less. It was noted that at no time did the 
mother feel a sensation of let-down to the breast pump alone, but a definite 

•In theFC expcriment5 n diCerence is considered f:ipniflc.Tnt if the possibility of tlie same 
or a creater difference occurrine b.v chance is less th.an one in lOn (p = o.OI usinp .Studenf.s t 
for c.alculation of ttie dlKerence.^s heUrcen means in .sinnii .samples). 
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sensation of let-down was felt about sixty seconds after the bai)y i)c<ian to suck 
vi-orouslv The fact that the mother did not let down to tlic breast pnmp is, 
periiaps, not surprising In view of the finding that wild animals who have been 
accustomed to suckling their young will let down their milk only with great 
difficulty to milking manipulations.'' 


T\Bir II ErrrtT ov \vrmisc, Bvu\ to Ku.mt os yinn oi Jfir.Kriwu Lut 

Bin.ssT TO A Hui:,\sT Pi'Mi’ 


I)\TE ^ 

HOIKS SINCE i.ht] 
URFAST FMCTIl t) 

, MILK IS 

runic 1 vsTiMFTius 

1 n 10 
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PI 17 MINI TIS 
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a-IG 

5 20 
.124 

S 

3% 

o 

3 

SVj 


3 

7 

7 

11 

1!) 

s 

T 

Means 



4 



('b) 

ControU 



.? 14 

8 


7 

1 

17 

4 


8 

o 

3 IS 

4V- 


4 

2 

Means 



0 
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The third series of experiments was designed to show whether the effect of 
putting the baby to the breast could be duplicated by injections of Pitocin, All 
experiments "in this series were performed at about the same time of day. The 
left breast was pumped for ten minutes approximately eight liouns after the 
baby had last nursed at it. The same breast pump and suction pressure were 
used as in the second scries of experiments. One minute later Pitocin (0 3 e.c.) 
was injected iutramuseularly. After waiting one minute, pumping was again 
performed for five minutes. On control days 0.3 e.c. of sterile saline was injected 
instead of the Pitocin. The subject was not informed of the nature of the 
injection. 


TAneE III. ErncT or Injection of 0.3 c c Pitociv on Tifld of Left Breast to 

Brfast Pumf 



1 HOURS SlNCFT.FFT 
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The lesults of these experiments are given in Table III. The amount of 
milk prochmed during the fii-st ten minutes was very constant in all experiments 
Hon ever. Pitoeni produced eight times ac much milk in the second period as 

follo'ved in from thirtv to ninetr 
sceonds by a subjective sensation of let-doum uhich was more pronounced than 
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the normal let-doira to the baby. Drops of milk appeared at that time on the 
nipple of the right breast which was not being pumped. It may be noted that 
the yield obtained after Pitoein was somewhat higher than that obtained after 
placing the liaby on the other breast. 

DISCUSSION 

Inhibition of the central part of the let-down reflex has been produced in 
eoivs bj' Ply and Petersen.^ Animals who were frightened or emotionally dis- 
turbed did not let down their milk. Our experiments show that a similar central 
inhibition can be produced in woman. Severe cold, emotional conflict (electric 
shock experiment), and pain significantly decreased the yield of milli. Inhibi- 
tion is typical of a reflex mechanism. In other experiments not reported in 
detail the inhibition was at least partiallj’- overcome by the subject’s taking a 
small amount of alcohol fortj'-five minutes previously. In two experiments the 
mean yield of the left breast to the breast pump in ten minutes was increased 
from a control figure of 10 e.c. to 21 e.c. In two other experiments of the same 
type the inhiliition was restored in spite of the alcohol due to anger and em- 
barrassment on the part of the subject; in these instances the mean yield was 
reduced to 6 e.c., or below the eonti’ol figure. 

It has been clearh' shown that the efferent pathwaj^ of the let-down reflex 
is hormonal rather than neiwous. Ely and Petersen^ divided two out of three 
nerves to one side of the udder in three cows and showed that the yield was 
equal to that on the intact side. Petereen and LudiviclP showed that blood 
taken from a cow who had been stimulated to let dow’n her milk would produce 
let-down when perfused through an isolated cow’s udder, while blood taken 
from a cow not stimulated to let down had no effect. 

It seems probable that the hormone responsible for the effect of the let- 
down reflex is produced by the posterior pituitary gland. The part pla 3 'ed b.v 
this gland was first noted Iij' Ott and Scott,’® who found that injections of whole 
posterior pituitarj^ extract greatlj^ increased milk flow over a short period of 
time in a goat. This was confirmed bj^ Mackenzie in cats,” Schafer in women,’® 
Turner and Slaughter in cows,’® and othei’s. Gomez”* more definitel}' iden- 
tified the action of the posterior pituitarj". In hj'pophj’-sectomized rats in -whom 
milk secretion was maintained bj- injections of anterior pituitarj' lactogenic hor- 
mone and adrenal cortical hormone, the j'oung failed to obtain milk althougli thej* 
sucked vigorouslj'. With the addition of injections of posterior pituitarj' extract 
the j'oung were able to obtain milk and thus survived. The observation b.v 
Smith’® and Houssay” that successful lactation can occur after removal of the 
posterior pituitarj' is difficult to reconcile with this. However, it is possible 
that posterior pituitary hormones may be fomred elsewhere than actuallj' in 
the gland. 

It is not certain exactly which posterior pituitary liormone is responsible 
for the effects. Ely and Petei-sen® found that normal let-dou'n could be pro- 
duced by injections of either the oxj-tocic or the pressor factor in distracted 
cows, but that in small doses the exj-tocic factor was more effective. Petersen” 
showed the oxj’tocic principle to be effective in isolated, perfused udders. Our 
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experiments show that the ox>Hocic principle (Pitocin) fms a similar effect on 
let-down in woman. Distraction plus Pitocin produced a normal yield ^'hilc 
in the breast pump experiments Pitocin produced an increase m milk How 
similar to that produced by the application of the baby to the other breast. 
Turner and Cooper’" showed that the pressor factor had some activity in causing 
let-do%vn in the lactating rabbit. Tliey suggested tliat possibly an unknown 
substance present in both pressor and oxytocic factors may be concerned. Peter- 
sen’® tried the effect of various substances on let-down in isolated perfused 
udders and found that complete let-down was produced by Pitocin and acetjd- 
choline, and that partial let-down was produced by Pitressin (pressor factor), 
epinephrine, histamine and aeetyl-/?-niethylcholine. 

It is not certain how the posterior pituitarj’- hormone acts on the mammaiw 
gland. The most likely explanation is that it causes contraction of the smooth 
muscle fibers surrounding the alveoli. This was first suggested by Gaines,’ 
using whole posterior pituitary extracts, and has been more recently advocated 
by Ely and Petersen,^ using the oxytocic principle. This latter substance is 
known, to cause contraction of smooth muscle elsewhere in the body, especially 
in the uterus, and its action on the breast would not be unexpected. However, 
there is considerable doubt about the existence of muscle fibers around the 
alveoli in animals, .although Swanson and Turner’’® report finding them in the 
gland of a lactating cow. Muscle fibers have not been demonstrated in the 
human breast. Some additional evidence that the contents of the alveoli are 
actually forced out during let-down in woman is advanced by Waller® on the 
basis of fractional milking studies. He found that the hind-milk contained 
more fat than the fore-milk, which suggested a rapid forcing of milk and fat 
from the alveoli through the duct system. 

Our results support the idea that Petersen’s theory of the mechanism of 
let-down in animals holds for the lactating woman. It is interesting to speculate 
on the possible application of this knowledge to breast feeding in general. JIany 
mothers are nei-vous about feeding their first baby; they are upset by the 
strange hospital surroundings; they are embarrassed by having to expose their 
breasts among strangers ; their nipples are often sore and their breasts engorged. 
Emotional disturbances, embarrassment, and pain inhibit let-down to the 
sucking Ijaby, and thus the baby gets little milk. 

Furthermore, sucking itself is the primary stimulus which sets off the let- 
down reflex. Babies, brought to their mothers at scheduled times, may be so 
worn out with ciying or so sleepy that they probably do not suck as vigorously 
as if they were applied when they woke up spontaneously and first sought food. 

A vicious cycle is thus set up. Absence of let-do^vn leads to more engorge- 
ment and more engorgement makes it all the more difficult for the baby to suck 
Experiments by Guntberi’ on the effect of sucking show that when a baby sucks 
without getting milk for periods of over two minutes, characteristic erosive or 
pcteclual lesions of the nipple are produced. The mother often states that it 
tccls as If the baby is biting her. In our experiments it was noted that when the 
liaby sucked for prolonged periods without getting much milk (as in the ice- 
iratcr diriraetion experiments) the mother’s nipples were sore for some time 
afterward. It is likely that lesions of the nipple so produced may eventuallv 
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lead to complications such as breast iiifeetions and breast abscesses. Such mis- 
fortunes might well be averted by the administration of Pitocin and emptying 
the engorged breast by a breast pump or a hungry baby. 

SUMMARY 

1. The mechanism of the let-doum reflex in human lactation has been studied. 

2. The reflex can be inhibited centrally by distractions which affect the 
mother and not the baby. 

3. This inhibition can be overcome by the intramuscular injection of Pitocin 
(posterior pituitary extract). 

4. Application of a baby to one breast iiroduces a great increase in the flow 
of milk from the other lireast. 

5. Intramuscular injection of Pitocin produces an increase in the flow of 
milk similar to and accompanied by the same subjective sensations as those pro- 
duced by applying the baby to the other breast. 

6. The significance of these findings in relation to breast feeding as a whole 
is discussed. 
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OLLIER’S DVSCHONDROPLASIA 

First Lieutenant Thomas G. Potterfield, JIedicae Corps, Army of the 
United States, and JIajor Juan Gonzaeez, Medical Corps, 

Army of the United States 

/^LLIER’S disease is a developmental abnormality affecting the growing 
W ends of long bones. It is characterized by malformation of the ends of 
the shafts, consisting of masses of nnossified cartilage in the diaphyses. In 
most eases the condition is present in only one extremity or in both extremities 
of the same side of the body. It may affect the long bones of the hands and feet. 
This ease is reported to demonstrate (1) the unilateral feature of the disease, 
(2) the x-ray appearance of the lesions. 

CASE REPORT 

Tlie patient, a white female child aged .3 years, wa.s admitted to tlie Fort Hamilton 
Station Hospital, Mareli 30, 1948, with a chief complaint of “one hip higher than the other.” 
One year previously it had been noted that the child limped slightly. Tlio limp grow pro- 
gressively more pronounced and the pelvis was tilted to the right at the time of admission. 
At birth it had been noted that the donsum of the loft hand was puffy in appearance. It 
was felt that the puffiness liad increased markedly during the previous year. The history re- 
vealed no other abnormalities of birth or neonatal period. The child had an adequate diet 
and supplementary vitamin intake. Tlie family history was noncontributory. 

Pliysieal examination showed a S-year-old white female who was alert, cdoperative, and 
in no distress. The positive findings were limited to the extremities. The dorsum of the loft 
hand was puffy in appearance, nonpitting, and the transpalmar measurement was 5.5 cm. The 
right liand appeared to be normal, with a transpalmar measurement of 4.75 cm. The left leg 
measured 41.25 cm., the right leg 36.9 cm., from the anterior superior spine to the internal 
malleolus. In the erect position the left gluteal fold was higlier than the right and there 
was an obvious tilt of the pelvis to the right. There were no palpable turnons in the ex- 
tremities. The child walked with a moderate limp. , 

Laboratory finding.-! were as follow.s: Urinalysis, negative; hemoglobin, 13.0 Gm.; red 
blood cells, 4,350,000; white blood cells, 10,400, neutrophiles 36, lymphocytes 58, mouocyte.s 3, 
eo.sinopliilcs 3; throat culture, alpha streptococcus and neisseria; blood studies, Kahn nega- 
tive, cholesterol 201.4 per cent, total proteins 7.20 Gm. per cent, albumin 4.31 Gm. per cent, 
globulin 2.89 Gm. per cent, phosphorus 4.0 mg. per cent, alkaline phosphatase 8.3 Bodansky 
units, calcium 10.1 mg. per cent. 

X-ray Studies . — Considerable information was obtained from the radiographic exam- 
ination. The outstanding roentgenologic findings consisted of unilateral bone changes, charac- 
terized by nonossified arcJis of rarefiiction alternating with areas of normal ossification. This 
was most evident in the diaphyse.s of .such long bones as the humerus, radius, femur, and 
tibia on the right side. Similar hone changes were also demonstrable in the scapula os pubis 
and first metatarsal and phalanges of the right foot. Worthy of note was the oblique and 
longitudinal arrangement of the lesions in relation to the shaft, as well as the occasional 
involvement of the epiphyses. The lesions are mcdullarv sis well as cortical The roent- 
genologic picture is highly suggestive of a disturbance of the normal osteogenesis rather 
than a congenital anomaly. In this case no deformities of the bones were detected e.vcept 

From tjio Fort Hamilton Station Ho&pital, Xew York. N". Y 
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1 — Right hip, sho\Mng bone defects of the upper portion of the light femur, includ- 
ing the neck and ] ‘ ‘ ’ absence of cortical ossification and changes in the 

bone texture are r are also present m the right pubic bone Pelvic 

tilt is secondary to lower extremity. The left hip appears to be normal 

for oarl^ \\idenmg and tortuosiU of the metaphyseal poitions of the femur and tibia. The 
soft ti''Sue shadows slioi\ no atropln or tumefaction The corresponding structures of the loft 
''idc are esventialh normal. 

The clinical picture of this patient remained essentially unchanged during her hospital 

stay. 

DISCUSSION 

In Ollier's disease the normal ossification of cartilage in the affected ends 
of the hones is letarded and the unossified eaitilage i-emains in the diaph3scs 
Ossification is prevented bj- the lack of normal degeneration and calcification, 
though some calcification ma.v occur in parts of the peripheiy but -without the 
changes of normal eneliondral ossification. The cartilage in the diaphj-ses gen- 
erall}’ proliferates nonnalh', hut maj' occasionallj- take on independent growth 
leading to the formation of huge tumors, and consequent deformities. Since 
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Fig. 2. Fig. 3. 

ji’ig. 2. — Right knee, showing longitudinal and obliQue areas of rarefaction due to un^ 
ossified cartilage , these areas are present in the distal end of the femur and proximal end of 
the tibia. Epiphyseal involvement is also apparent. Left hnee shews normal bones. 

Fig. 3. — Right ankle, showing similar changes of the tibial metaphysis and epiphysis. 
Widening and flaring of the involved portions are precursors to gradual bone deformities. The 
left ankle is noimal. 


the lesions are close to the epiphyses, the growth of the limb is usually affected 
and shortening of the extremity results. The tumors are not true neoplasms 
but are rather the results of disturbances of the physiologic process of bone 
growth. The retardation of growth of certain portions of hone with normal 
growth in adjacent portions results in deformity. In rare instances the lesions 
liave become sarcomatous. 

Tlic condition may be associated with other developmental abnormalities. 
In the case reported here a Ijunphangioma Avas present in the left hand. 

The onset of sjTuptoms is gradual during the early years of life. An early 
sign is the limp which develops due to the shortening of the affected loAver ex- 
tremity. Tumor and/or deformity may be the first evidence of the disease. 
Pain is not associated Avith the lesions. 


" %[ 

X \ 1 






. ., F‘F- ;> — RlKht forearm. >.ho\MnB le-siono in the riclit rndiu- Iimitr.i .■ , .. i 

of the shaft. .Vpparentlj normal ossification has been re-establishe,i m’.n * tlistal oni-thii.I 
the bone The left forearm is nomial. estamisned („ the croninp poition or 
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Tlie diagnosis is cstai)lislicd on the roentgenologic findings. 

77ro/))i(’?!/.— Ortliopcdie management for prevention oi- cori'eetion of see- 
ondary deformity is tlie only therapy of value. 

SUMMARY 

A ease of Ollier's dy.schondroplasia, involving tlie right scapula, humerus, 
radius, os pubis, femur, tibia, first metatarsal, and phalanges has been pre- 
sented. The left .side of the skeleton is not involved. 

The disea.se is a developmental abnormality characterized by the i)re.sence 
of mas.ses of uno.s.sified cartilage in the diaphy.si.s of long bones. The le.sions arc 
generally unilateral in di.stribution. 

The diagnosis is e.stablished on the roentgenologic findings. 
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THE THEEAPEUTIC USE OF PERITONEAL LAVAGE FOR ANURIA 
CAUSED BY TOXIC NEPHRITIS 

Report of a Case 

E. Albert jMoody, jM.D. 

Rochester, N. Y. 

S EVERAL papers have described the rise of peritoneal lavage for the treat- 
ment of anuria resulting from such conditions as sulfonamide blockage, 
transfusion reactions, and merenry poisoning."’’'’’ The purpose of this 

report is to emphasize the ease with which the procedure may be carried out and 
to describe its use in an additional ease of toxic nephritis associated with pneu- 
monia. 

REPORT OF A CASE 

j\I. H. was an ll-month-old vhite male infant admitted to Strong Memorial Hospital on 
Dec. 23, 19i7, because of the sudden appearance of cyanosis and coma one hour before ad- 
mission. He had a cough and nasal discharge for one week, and three days later developed 
wheezing respirations and fever. A pliysieian prescribed Dover’s powders to be given four 
times a day and advised the forcing of fluids. He improved and was free of wheezing until 
the evening of the fifth day of the disease, when wheezing began again and the temperature 
increased. Three days before admission he passed green, watery stools. Hrination was normal. 
On the morning of admission, the patient ’s condition was unchanged. He retained his morning 
bottle feeding and moved about his crib. At 11 A.xr. he was found unconscious, pale, and 
cyanotic, witli rapid, panting respirations. 

His mother had hypertension and edema during pregnancy. The infant, born two weeks 
after term, weighed 11 pounds. His development was normal. He received orange juice but 
no other vitamin supplements. He had no other serious infections previously, and had received 
no immunizations. There was no history of allergy. The family history was irrelevant. 

Physical examination disclosed a well-developed, obese white male infant in a moribund 
state. The eyes were rolled up, the pupils were constricted. Respirations were deep, sighing, 
and regular, at the rate of 68 per minute. The blood pressure unfortunatelj" was not recorded 
at any time during his hospital course. The skin was hot and dirty. Cyanosis was observed 
only in the nail beds. Both eardrums were injected but not bulging. The neck was supple. 
Over the right base posteriorly there were dullness to percussion, moist rales, and bronchial 
breath sounds. A to-and-fro friction rub was audible in the right axilla. Elsewhere, breath 
sounds were harsh with many audible rhonchi. The heart was not enlarged to percussion and 
no murmurs were audible, but the sounds were obscured by the noisy respirations. The liver 
was palpable 2 cm. below the right costal margin. No other organs were palpable. 

On admission the red blood count was 3.5 million, the hemoglobin 11 Gm., and the white 
blood count was 51,000 with 57 per cent neutrophiles. The urine was normal although only 
about 5 c.c. was obtained. An x-ray of the chest revealed an acute pneumonic process in the 
right middle lobe and a suggestion of pneumonia in the left midlung field. The tuberculin 
skin test was negative. The nose and throat cultures grew pneumococcus Type 19. The 
serum carbon-dioxide combining power was 15 volumes per cent, the nonprotein nitrogen was 
90 mg. per cent, the salicylate level was zero, and the icterus index was 7 units per 100 c.c. 

Course. — Eighteen hours after admission the patient was still moribund although he 
had received the continuous administration of oxj-gen and of intravenous fluids, including 300 
c.c. of M/6 sodium lactate and 200 c.c. of whole blood, and the injections of penicillin and 
sulfadiazine. He had passed only a few cubic centimeters of urine. By this time the non- 

From the Department of Pediatrics. University of Rochester Scliool of Medicine .and 
Dentistrj- and the Stronfr Memorial and Rochester Municipal Hospitals. 
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protein nitrogen Imd risen to 127 mg. per cent. His condition seemed hopeless, for he d)d not 
respond to any stimuli and appeared to be in peripheral circulatory collapse. (Capsulotoraj 
of the kidnc 3 -s uas considered but dismissed as it rvas felt that tl.o procedure uas too danger- 
ous under the circumstances.) Diatlicrmy to the kidneys and the intravenous ngccfion of 
aminophyllino failed to stimulate the secretion of urine. 

At tlvis point, peritoneal lavage was instituted using the technique of Bassett.is A No, 
14 mushroom catheter was inserted into the right flank and a sump drain was introduced 
through a left flank incision by Dr. Paul Schlocb. 



During a five-day period, 19,570 c.c. of solution was introduced and a total of 20,020 
e.e. withdrawn. The solution used was a modified Tyrode’s solution containing, per liter, 
the following: 


NaCl 

9.0 Gm. 

KCl 

0.2 Gm. 

CaCl. 

0.2 Gm. 

MgCl, 

0.1 Gm. 

NaH,PO. 

0.05 Gm. 

NaHCO, 

0.5 Gm. 

Glucose 

10-20 Gm. 

Penicillin 

100,000 units 


• » A - process. 

The salts were calculated for 1,500 c.c. and were weighed in individual paper cups and 
.tdded to six or eight flasks, each containing 1,500 c.c. distilled water. The lasks were then 
autoclaved and at least three were kept available for replacement when the ^Lous S 

to the 

The apparatus (Pig. 1 ) included an inverted 1,500 c c flask nttnelic/t vv v j ■ 
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then \MthdraA\n from the sump dram continuous suction into a A\aste bottle. A gauge 
on the suction apparatus allowed for regulation of its suction pressure A heat lamp focused 
on the solution in the flask kept it at appro\imateh body tempeiature The Murpln dnp 
uas adjusted to allou the 'solution to perfuse at the late of 4 L e^erj tuentj four houis 


60j 
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Fie 2 

Tlie patient receded fluids, including nliole blood and liuman serum albumin, bj tein 
It appeared unnccessarr to add sodium and eliloride ions, since tliese nere piobablj ade 
quately supplied bj lavage. Vitamin B complex and ascorbic acid uerc also administered 
parenterally In addition, lie rccened oxigen continuously, AVangeiisteen suction to control 
abdominal distension, and 50,000 units of penicillin eieii three Iiours subcutaneously Uii 
fortunately, the amount of fluid yyitlidrann by I\ aiigensteen suction nas not recoided After 
the first forty eight hours the p itient gradually miproyed, and by the fourth day yyas able 
to take fluids In mouth He began to urinate by the third day and passed .10 e e of nrme 
on the fourth day. The nonprotein nitrogen gradually dropped until it reached a level of 
G3 mg per cent on the fourth day On that day the AVangenstcen suction and peritoneal 
lavage yyero clamped off and he yontinued to pi=s urine up to .32 ec The follouing day, the 
catheter and sump drain y\cre icmovcd and the sump yyound uas closed by one triple rero 
eatgut suture On the next day he seemed better and continued to p.iss iinne Buring the 
period yyhen peritoneal Iny.ige u.is operating he passe] no stoob Imt pished one. fiye and 
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six ‘•tools, rosIlC(■ti^eh^ on tlio first, socond, and fliiid postlaxiiKc da.y.s. TIio use of oxYKon 
nas discontinued on the second iiostlaxapre day. The nonprotcin nitrogen rote folloninR dis- 
continuance of the lauiRC hut fell afrain to 77 inff. per cent on the second posllinage day. 
Later tliat dav a portion of honel herniated through the sump drain incision. The hernia nas 
reduced liv operation and the yound reeloscd. The ne.\t day tlie temperature ro.se to -10.8“ C. 
Streptonijein therapy was hcguii. Hacillii'. afrogenr', nas cultured from the blood. The next 
morning he began to haxe rapid respirations and shortly thdreafter was found dead. 


AUTOPSY 

(Performed by Dr. H. TesluL on .Tan. 2, 15148, approximately four hours after death.) 

Gross. — 

General: The pertinent findings were as follows: The iieritoneiini contained loO e.e. 
of clear, yellow fluid. The omentum and a few loops of small bowel wore adherent to the 
under-aspect of the sump drain incision and the peritoneum in this area was eorered with 
granulation tissue showing brownish discoloration. Directly in the midlino were sexeral other 
loops of small bowel which were quite red and edematous and adherent to each other with 
fibrinous adhesions. Elsewhere there was no peritoneal reaction. There was 100 e.e. of clear, 
yellow fluid in the left pleural caxflty. The right pleural cavity contained no e.'cess of fluid 
but there were many delicate adhesions between the rdsceral and parietal pleura over the 
lower lobe of the lung. The pericardial cavity contained a few cubic centimeters of clear, 
yellow fluid. 

Heart: The heart weighed 75 Gm. and wa« es--entially normal in appearance. 

Lwujs: The left lung weighed 143 Gni., the right weighed 153 Gni. The left lung 
showed many small, firm, raised, dark areas of bronchopneumonia. In the upper lobe there 
were many discrete, white areas a few millimeter.s in diameter. The pleura of the right lower 
lobe was granular and many minute ecchymotic areas were scattered oxer the surface of the 
lung. The bronchi were edematous. Patches of slightly raised granular areas xxere .»een on 
section of the middle lobe. The upper lobe .showed areas of meaty, airless tissue and several 
firm, jellow', discrete areas xarying from a few millimeters to 1.5 cm. Kone of them was 
liquid. 


Spleen: The spleen xxeighed 95 Gm. and was firmer than normal. Prominent malpighian 
corpuscles were noted. 

Gastrointestinal tract: The localized peritoneal reactions of the small bowel have been 
described. One of these involx'ed about 4 cm. of small bowel and was located in the mid- 
portion of the ileum. The other area was more extensile, inx'olx'ing 35 cm. of lower ileum. 
The mesentery of this portion xras ederaafbus, hemorrhagic, and cox-ered xvith fibrin. The 
nodes were enlarged and soft. 

Pancreas: Xormal. 

JJier: The lixer weighed 670 Gm. and was normal except for some swelling and 
transluceney of the parenchyma. 

Adrenals: Normal. 


Kidneys: The left weighed 123 Gm., the right weighed 115 Gm. The cortex was pale 
with many small, dilated xessels and a few minute, petechial hemorrhages. On cut section 
tip pallor ^\as striking, .‘•triation*: ^>ere faint, and glomeruli uere made out ^\ith difficulty 
^0 hemorrhages were seen internally. The mucosal lining of the calices and pelves was some- 
what roughened and injected. There was some nariowing of the ureteropelvie junction of the 
left Kidney hut none of the right. 


Trluc organs: The bladder contained only a few cubic centimeters of rather cloudy 
urine. Ihe mucosa was slimy and gray and the ureteral orifires were normal 

modcratrrnV?-’" Gm. There was slight edema and on section there was 

nioijirate injection of the xessels in the white matter. 

Histological . — 


Hrart: Normal. 

I.nngs: One section showed multiple abscesses which were Quite laraa i a 

.... .a .r r. 
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The bronchioles showed sloughing of the epithelium. Other areas showed tinel}- granular 
exudate in the alveolar spaces. There were frequent areas of hemorrhage. The pleura showed 
a layer of fibrin on its surface. There was edema of the intima of the pulmonary arteries 
with inflammatory infiltration. 

Spleen: The spleen showed a healing infarct and many neutrophiles in the pulp. 

Gastrointestinal tract: Section of the small bowel involved in the evisceration showed 
injection, hemorrhage, and edema. Section of the left abdominal incision showed necrosis, 
edema, and granulation tissue involving skeletal muscle with sutures and foreign body reaction. 

Adrenal: Edema and one small area of necrosis in the cortex were noted. 

Kidneys: There was marked interstitial edema and frequent focal collections of round 
cells in the stroma. The edema seemed to involve loops of the glomerular tufts. Tubules in 
the cortex were dilated and lined by flattened, pale-staining epithelium which contained no 
fat. In a few areas epithelial cells had proliferated to form projections into the lumen. 

Brain: This was normal except for the presence of clumps of bacteria in a few blood 
vessels. 

Cultures: The post-mortem cultures of the lungs showed B. aerogenes. 

The sections were reviewed bj’ members of the Department of Pathology. They believe 
that the necrotizing pneumonia had been going on for some time and was the primary path- 
ologic process responsible for death. The changes in the kidnej- were apparently secondare- 
to the acute pulmonary infection and appeared to be a combination of acute interstitial 
nephritis and subsiding tubular degeneration. 

COMMENT 

A case of severe necrotizing pneumonia in an 11-month-old male infant com- 
plicated toxic nephritis with anuria is described. Death resulted from sep- 
ticemia caused by 5. aerogenes, secondaiy to postoperative herniation of small 
botvel through the sump-pump incision. 'Whether or not he might have survived, 
had streptomycin been started immediately upon discovery of the lierniation, is 
a matter of conjecture. Although the patient died, it is probable that the anuria 
associated with toxic nephritis was corrected bj’’ peritoneal lavage as indicated 
by the favorable clinical response, bj'^ the continued fall of the blood nonprotein 
nitrogen values after its institution, and bj"^ the e^ddence of healing tubular de- 
generation found at autopsy. As illustrated in the accompanying graph, the 
response of the nonprotein nitrogen to the pi’ocedure was both prompt and sus- 
tained. The same chart illustrates an astonishing loss of protein in the peritoneal 
lavage fluid. Although himian serum albumin was supplied to replace the pro- 
tein loss, it failed to eompletelj' compensate for the large loss resulting from 
lavage. An entirely satisfactory' explanation of this loss of protein is not avail- 
able. However, it is well Inio^vn that the peritoneal surfaces of infants are 
pemeable to protein molecules, an observation which has led to the use of intra- 
peritoneal blood transfusions in them. Moreover, the gastrointestinal tract of 
infants is also knovm to be particularly permeable to protein molecules. 

Another problem which arose in our study' was the correction of acidosis 
which required the frequent parenteral administration of alkali. The blood 
chlorides rose to a high level during lavage, but returned to normal when the 
glucose concentration of the lavage fluid was adjusted to correct a moderate 
dehydration. The serum phosphorus values ranged between 3.9 and 5.0 mg. per 
cent, while those for calcium varied between 7.1 and S.O mg. per cent. 
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The historj- of the use of peritoneal lavage began many yeai-s ago. The 
earlier observers’' - used an injection-AvithdraM-al technique with a time lag 
betvrcen. injection and withdraM’al. By this method, Bliss and co-moi1ccis Irept 
nephrcctomized dogs alive for thirteen to sixteen days, compared M'ith a .siuvi\al 
time of two to tliree days for tlie untreated dogs. By tlie same method," rabbits 
given bichloride of mercury showed a far greater recovery rate following peri- 
toneal lavage. Rhodes^ used this method in two human subjects. Although the 
patients failed to survive, thej’’ showed a temporary fall in blood urea nitrogen. 

The first successful use of continuous lavage in man was liy Wear." He used 
two trocars, one a standard gall-bladder trocar in the upper abdomen, and the 
other a trocar with numerous perforations in its distal end to avoid occlusion by 
omentum and intestines. The perfusion fluid was Locke-Ringer’s solution. One 
of the three patients on whom this method n-as used, suiwivcd. He had renal 
.shutdown secondary to bladder calculi and benign prostatic hypertrophy. 

The preferi’cd type of fluid was discussed by Abbott and Shea.= They found 
that a perfusion solution with a chemical consistency closely similar to that of 
interstitial fluid was the most suitable for lavage. 

Seligman, Frank, and Fine® were the first to use Tyrode’s solution. They 
treated nephrcctomized dogs and included penicillin, sodium sulfadiazine, and 
heparin in their therapy. Thej^ calculated the blood urea clearance by peri- 
toneal lavage to 41 to 48 per cent of the average renal clearance. Thej’- found 
the efficiency of peritoneal dialysis of urea to be one-third to one-half that of 
glomerular filtration. This did not take into consideration tubular reabsorption 
of urea. As a result of the clinical use of their method'' ® one out of four pa- 
tients sundved. 


The indication for peritoneal lavage is temporary anuria resulting from 
toxic nephritis, sulfonamide toxicity, transfusion reaction, heavy metal poison- 
ing, and any other condition which causes temporary anuria. It is realized that 
considerable difficulty may arise in judging whether anuria in a given patient 
is temporarj' or permanent; and, if temporarjs in deciding the proper time to 
start the procedure. At any rate, peritoneal lavage is a means of combating 
temporarj^ anuria which sucee.ssfully lowers the increasing level of nitrogenous 
waste products in the blood stream. The high mortality of the patients treated 
with this procedure in the past may have been related in part to the severity of 
their illness prior to its initiation. 

In the future the technique of continuous peritoneal lavage should improve 
with experience. The use of the mushroom catheter and sump pump has been 
found by several observers®' ” to offer a greater advantage than that of the 
mushroom catheters alone or that of trocars. Using this technique we had no 
difficulty with blockage of flow from omentum or bowel as was experienced in 
the case discussed by Blox.sam and Powell.’” 


Although heparin may be indicated in certain instances, it was found un 
necessary to use this anticoagulant in our ease. It is also probable that strepto- 
mycin should be administered to combat infections caused bv gram-neuative 
organisms. • ® ‘wgdine 
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The procedure described hei'e can be set up in any modern hospital with a 
minimum of eifort. The insertion of the draining tubes can be done safely at 
the bedside imder aseptic conditions. The prompt use of streptomycin in the 
event of postoperative bowel herniation is suggested. 

COXCLUSIOXS 

1. A case of toxic nephritis with anuria treated by peritoneal dialysis is 
described. 

2. The simplicity of the apparatus is emphasized and its more general use 
in similar cases of temporary renal shutdoum is urged. 

Tlie author is indebted to Miss Elizabetli Day and to Mr. Fred Golomb wiio prepared 
tlie graph and diagram. 
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TOPICAL AND PAKENTERAL PENICILLIN THERAPY IN 
RITTER’S DISEASE 

. Report of Four Casf„s With Recovery 

Robert 0. "WartheNj j\I.D., axd Jomx C. Sherberxe, ]\LD. 
Washixotox, D. C. 

F or many yeai-s the entity known as “Ritter’s Disease” has carried with it an 
extremely higli mortality. Host anthoi's report a rate of 48 to 52 per cent; 
some, however, report a rate as high as 76 per cent. Herein is reported a seiies 
of four consecutive patients treated with to))ieal and parenteral penicillin wdth a 
resultant 100 per cent survival. 


CASE reports 

Ca.se 1.— 0. W., a wliitc male infant, was admitted to Cliildren’s Hospital at 9 day.s of 
age. He was the product of an. eight-month pregnancy which was terminated by an eight- 
hour uncomplicated labor. Tliere were no infections or illnesses during the pregnancy, the only 
maternal complication being varicose veins of the legs. 0.vygen and resuscitation were 
necessarj- at birth because of temporary failure of spontaneous respirations. Circumcision was 
deferred because the baby failed to gain weight as well as e.vpected. Upon discharge from the 
hospital five days after birth the parents noted the face to be red and sore ; this they attributed 
to scratch marks. The rash was first noted about the angles of the mouth and soon spread 
over the remainder of the face. By the seventh day of life the entire body had become in- 
volved with marked redness and “peeling” as.sociated with a “yellowish” staining of the 
baby’s clothes. He had been breast fed until the day of admission, when blood came from 
.the breast, prompting the mother to in.=titute an evaporated milk formula. 

The past and the family histories were entirely negative. There was no family history 
of sj'philis nor was there a history of the use of strong cleansing or disinfecting agents or 
the use of any drugs bj^ the mother or infant. 

The physical examination disclo.sed a fairly well-developed 9-day-old white male infant 
with marked redness and severe desquamation of the skin of the entire bodj-. Many areas 
were denuded and markedly inflamed. These were more marked over the face, neck, buttocks, 
scrotum, hips, ankles, feet, and upper and lower thirds of the trunk. The nose, mouth, and 
throat were mildly inflamed. Upon rubbing islands of apparently normal skin, the epidermis 
peeled away disclosing raw, inflamed derma (Nikolsky’s sign). The lungs were clear to per- 
cussion and auscultation and respirations were sixteen per minute. The heart had a normal 
rhythm and rate and the remainder of the physical examination was essentially negative. The 
temperature on admission was 100° F. by rectum. A white blood count of 35,000 with 33 per 
cent eosinophiles was obtained on admission, A skin lesion culture on admission showed 
heniolytic Staphylococcus atbus and a skin lesion smear at the same time .showed many gram- 
po.sitive diplococoi and a few gram-negative bacilli. 

Treatment consisted of the removal of all clothing from the infant, including the diapers, 
the placing of a heat cradle continuously over his body, and the administration of penicillin 
intramuscularly with an initial dose of 100,000 units followed by 50,000 units every three 
liours. Penicillin ointment was placed generou.sly over the entire bodv every six hours Sup- 
portive fluids and vitamins in large dosages were also used throughout the entire hospital stay 
intramuscular penicillin was continued for nine days and the ointment, heat cradle and sun’ 
portivc measures for fifteen days. ’ ‘ * 

From the Cliildren’s Hospital. VVa.shineton, T>. C. 
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During the hospital staj’ there was increasing exfoliation with the fever reacliing a peak 
of 101.2° F. on the second day. Later, as the erythema of the face began to subside, the 
desquamation progressed over the entire bodj’. Four da 3 ’s after admission the patient appeared 
much improved with the exception of a few small areas of desquamation. B}- the ninth 
hospital daj- the skin appeared normal and the intramuscular penicillin was discontinued. 
On the fifteenth hospital daj’ all other medications were discontinued and on the twenty- 
fourth daj’ he was discharged, completelj- recovered'. 

Case 2. — J. E., a white male infant, was admitted to Children’s Hospital on the sixth 
daj' of life. He was the product of a full-term pregnancy, during the second month of which 
the mother had had pitj'riasis rosea. At the age of 3 daj's a scratch was noted on the baby’s 
face and on the following day this scratch was surrounded by an erj-thematous rim. A general- 
ized fine desquamation of the skin was also present. On the fifth daj- scalj- and erj-thematous 
lesions were noted on the hands and forearms. These became larger and confluent and bj’ 
the time of hospitalization had spread over most of the body surface. 

The famil}- historj- other than that mentioned previouslj- was irrelevant. Sj’philis 
was denied, as was the use of anj- drugs or harsh agents for cleansing or disinfection. 

The phj’sical examination revealed a weU-proportioned newborn boj- appearing moderatel.v 
ill with marked erj-thema, scaling, and desquamation of the face and bodj- being more marked 
in the axillar.v folds and folds of the thighs. The scalp contained a few areas of scaling. 
These areas contained vesicles and bullae with serous fluid as well as crusting patches. 
Nikolsky’s sign was positive. The ej-cs, ears, and nose were normal and the throat was 
moderatelj" injected. The remainder of the phj’sical e.xamination was negative. A hemogram 
was essentially normal, showing 8,900 Icucocj-tes with 7 per cent eosinophiles. A blood culture 
showed hemolytic Staph, aureus. Kalm and Mazzini tests for syphilis were negative. The 
temperature was normal during the entire hospital staj-. 

Treatment consisted of 30,000 units of penicillin given iuframuscularlj’ everj- three 
hours and the application of penicillin ointment to the skin lesions. Two daj’s after ad- 
mission a heat cradle was utilized and the fluid intake increased. At that time daily adminis- 
tration of 100 mg. of vitamin C and one cubic centimeter of soluble vitamin B was begun. 
The penicillin ointment was discontinued on the fifth hospital doj- and the intramuscular 
penicillin and other medications were discontinued on the seventh hospital da.v. 

The desquamation continued for four daj-s, after which the erythema gradually 
diminished and re-epithelialization of the skin occurred. On the eighth day the patient 
was discharged in good condition. 

Case 3. — G. C., a white male infant, was admitted to Children's Hospital when C daj’.s 
of age. He was the product of a normal, full-term pregnancj- and an uncomplicated labor. 
Two daj’s prior to admission he developed a generalized erj-tliematous rash, following a fine 
desquamation of tlio skin. The rash first appeared on the face and about the mouth and spread 
to the creases of the groin, axilla, and neck. The erj-thematous patches rapidlj* increased 
in size until the entire bodj- was involved. One daj- before admission a mild diarrhea developed. 

The past and familj- histories did not reveal the use of any drugs or cleansing agents 
nor was there a historj- of allergj-, heart disease, skin disease, or venereal disease. 

The phj'sieal examination disclosed a well-developed and -nourished newborn white male 
infant in no acute distress. The entire skin was inarkedlj' inflamed and exfoliation was 
noted on both checks and on the forehead. The patches of exfoliation measured up to 
5 by 8 cm. in size. The outer laj-ers of skin could be removed easilj- bj- gentle rubbing, 
Ica's-ing an underlj'ing, raw, red derma resembling a second-degree burn. The e.xfoliations 
were most prominent in the right anterior eerrical fold, loft groin, and left popliteal space. 

Treatment consisted of intramuscular penicillin, 30,000 units everj- three hours, and 
topical penicillin ointment applied everj- eight hours. In this case a protein milk formula was 
used on admission; however, this was soon replaced bj- evaporated milk. One cubic centimeter 
of vitamin B comple.x was given dailj-. The intramuscular penicillin was discontinued on the 
fifth hospital day and penicillin ointment on the seventh daj-. 
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Within a fea dajs after admisiion the scaling Imd extended o\er the entire bodj, 
icsides and bullae had appeared, and serous fluid uas noted beneath tho areas of desquamation. 
Bv tho sixth day tho shin uns entirelj denuded and new areas of normal skin had begun to 
appear. On tho scicnth hospital daj all medication uas stopped and on tho tenth day tho 
patient uas discharged, tho “hin being entirely normal 

CvsE 4.— S. M., a Mhito fcin.ilo infant, nas admitted to Cliildren’s Hospital uhen 3 
Meeks of age. She had been ncll until three dajs prior to admission mIicii she dexclopcd 
“small Mhito pimples” on her buttocks. On the follouing daj a fine desquamation appeared 
in tho same region and shorth thereafter this was noted on the neck, face, ears, and in the 
axillae One day before admission a phxsician prescribed mineral oil and a "tar paste 
preparation for application on the inxolxed areas She had been breast fed since birth and 
tile mother had taken no drugs or medications for more than one jear. Neither orange 3 uice nor 
cod liver oil had been a part of the infant’s diet, dhe patient had been batlied cxclusixelj in 
olive oil since birth iiith the exception of the mineral oil mentioned preiiously. No history of 
contact with cosmetics, neii clothes, or other possible irritants could be elicited. She had been 
tho product of a full term, normal pregnancy followed by an uncomplicated labor and delivery. 
There were no neonatal complications The family history was irrelevant. No history of 
venereal disease could be elicited. 

The physical examination revealed a well proportioned, restless white female infant with 
a generalized scalj rash over the face, neck, buttocks, and axillae. Discrete vesicles filled with 
I'leaT fluid were noted over the skm of the face and scalp Some of these had ruptured, leaving 
crusts, and man) crusts wore present in the creases of the neck and axillae. Er)thematous, 
denuded, moist areas mere noted on the buttock® Nikolsky’s sign was positive. The re 
mainder of the physical examination was negative. 

Penicillin ointment was applied generousl) to the entire body three times daily and 
intramuscular penicillin, 50,000 units every three hours, was also emplo)ed. Phenobarbital 
was u«ed as needed to prevent scratching and restlessness. As with tlie other patients, all 
clothes were removed from the infant’s body, mineral oil was used to remove crusts, and a 
heat cradle mas placed over the bab). Nutramigen and a high vitamin diet were emplojed 
On the thirteenth day all medication was discontinued. 

A few da)s after admission other er)thematouB areas began vcsiculating and four da)s 
later tho skin began exfoliating from these areas leav mg a denuded, inflamed derma At that 
time tho skin of the face began assuming a normal appearance and by the thirteenth day 
the entire body appeared normal The patient was discharged on the seventeenth day. 

DISCUSSION 

Probably all forms of exfoliative dermatitis are merely reactions of the 
body to systemic or local irritants. Such irritants may be classified under the 
headings of living and nonliving, the living irritants including pathogenic micro- 
organisms and animal parasites and the nonliving including physical (trauma, 
electricity, pressure, light, roentgen rays, radium radiations, foreign bodies, heat, 
cold, etc.) and chemical (drugs, poisons, acids, alkalis, etc.) agents 

The diagnostic terminology applied to each individual case of exfoliative 
dermatitis is generally detei-mined by the irritant or irritants involved plus the 
clinical course of the disease and not by the skin lesions alone for several separate 
disease entities may exhibit almost identical skin lesions 

Ritter’s disease (dermatitis exfoliativa neonatorum, keratolysis neonatorum) 
will be fully discussed, with the thought in mind that Leiner’s disease, Savill’s 
disease, pemphigus neonatorum, acute epidermolysis of the newborn, im’petigo of 
the ncwhoin, and possibly drug or contact dermatitis of the newborn are prob 
ably merely variants of this same condition, since the clinical pictures are quite 
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The etiological agent responsible for Eitter’s disease remains obscure, most 
authoi-s favoring an infectious origin (staphylococcus, streptococcus, virus, 
etc.) vhile a few favor a disturbance of the endocrine system. In all probability 
the infectious nature is merely the result of secondary invaders or contaminants. 
It is our belief that the causative factor may be any tj'pe of irritant, either 
systemic or topical. 

The onset of the condition Imown as Eitter’s disease may occur from the 
second daj^ of life to the fifth week, the average occurring during the second 
week. It may be sporadic or epidemic in nature, depending on the causative 
irritant involved. The disease usually runs its course in a period of seven to 
ten days ; however, severe cases may last a month or longer. Eecoverj’- is usually 
permanent although recurrences are not too uncommon, some developing j'eai’s 
after the initial attack. 

The sidn rash itself has been described in all gradations of severity and 
tj'pe, hence we will discuss the picture as it may occur, keeping in mind that 
all or anj' part of this picture may exist. The rash is generally preceded by a 
fine desquamation of the skin, and begins with eiythematous patches which 
enlarge and coalesce. These patches progress to the point of exfoliation, leaving 
thin or thick scales of epidermis covering the body and overlying a raw, red 
derma appearing not unlike a second-degree burn. The derma beneath the 
crusted, exfoliated epidermis is generallj’^ moist although it maj’- be dry and 
inflamed. Vesicles and bullae with inflamed areolae may be present, the 
vesicles having a tendency to confluency and the bullae containing serous or 
purulent fluid. These lesions also rupture and desquamate as previously de- 
scribed. Crust-covered fissures at the mucocutaneous jimctions are not uncom- 
mon. Islands of apparently normal skin, when gently rubbed or traumatized, 
exhibit the phenomenon of epidermolysis; i.e., the epidermis peels awaj'’ re- 
vealing a raw, inflamed, usually edematous derma (also known as Nikolsky’s 
sign). With the cessation of the scaling there is a gradual diminution and clear- 
ing of the erythema and re-epithelialization of the skin. 

The rash usually begins on the lower part of the face, i.e., the cheeks, chin, 
and angles of the mouth, and spreads rapidlj^ to the neck, arms, legs, and bodj^ 
Exfoliation is generally evident within one to three days of the onset. The 
mucous membrane of the mouth, nose, and conjunctiva may be involved and 
there may be edema of the ej-elids, lips, ears, and legs. 

The temperature is usually below normal or within normal limits; however, 
an occasional patient may run a fever as high as 104° P. and chills may occur. 

The majoritj’^ of deaths due to Eitter’s disease are the result of complica- 
tions, hence the major part of the treatment should be directed toward the 
prophylaxis against complications. We attribute the survdval of our four 
patients largely to the prophylactic use of parenteral and topical (ointment) 
penicillin, thus preventing the complications that are usually considered to be 
the causes of death. 

The uncomplicated ease generally presents few or no constitutional S 3 mp- 
toms whereas the complicated case usually exhibits symptoms referable to the 
gastrointestinal tract, such as vomiting, diarrhea, marasmus, etc. Follovdng 
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are complications of I?ittei’’s disease, extracted from tlie literature, that aic 
thought to decrease the infants’ chances of survival; pneumonia, furuncles, 
abscesses, stomach and intestinal ulcers, secondary infections, gangrene, sepsis, 
septicemia, dehydration and anuria, hypothermia, toxemia, hypoproteinemia, 
lymphangitis, hmiphadenitis, Waterhouse-Friderichsen syndrome and other 
endocrine disturbances. 

jNIany forms of treatment have been employed. Among the topical forms 
are ointments of sulfonamides (sulfanilamide, sulfathiazole), ammoniated mer- 
cury, zinc oxide, tar, Iclithyol, cold cream and chrysarohin; oils such as olive 
and carron; powders as talcum, zinc oxide, starch, and zinc peroxide; solutions 
of potassium permanganate, tannic acid, methylene blue and physiologic sodium 
chloride; and tincture of benzoin. Breast feeding has been considered a must 
and oral medications have consisted of sulfapyridine, sulfathiazole, sulfadiazine, 
sulfanilamide and vitamins A, C, D, and B. Transfusions of whole blood, 
intramuscular injection of human serum or maternal blood, ultraviolet radia- 
tion, and small doses of roentgen radiation have been employed. 

In view of the excellent results obtained with the four cases herein re- 
ported, it appears as though the most satisfactory form of therapy to date con- 
sists of general maintenance, warmth (heat cradle), no clothes, no baths, as 
little handling as possible, and intramuscular penicillin and penicillin ointment 
applied topically (so that the entire body is co%-cred and moist at all times). It 
is suggested that these measures be employed for several days after complete 
recoveiy- in order to avoid the possibility of a recurrence. Sulfonamides may 
be employed if deemed necessary. Any mode of therapy must be directed to- 
ward the prevention of complications. 


SUJIJIAKY 

1. Pour patients with Ritter’s disease have been treated with topical and 
parenteral penicillin with 100 per cent recovery. 

2. It is believed that the results obtained were due to the prevention of 
complications. 

3. The etiology, diagnosis, complications, and treatment of Ritter’s disease 
are briefly discussed. 
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TWO UNUSUAL VASCULAB AND CAEDIAC ANOMALIES 


I. Vascular Bing of the Esophagus and Trachea With Patent Ductus 

Arteriosus Origin of the Left Subclavian and Carotid Arteries 

II. Persistent Atrioventricu'l.vr Communis and Aortic Dextroposition 

With jMongolisji 

K. G. WuRTZ, M.D., AND N. B. Powell, M.D. 

Chicago, III. 

A dded interest in congenital va.sen]ar and eardiac anomalies has been 
aroused by recently developed methods for the surgical correction of some 
of these defects. ® The basis for these new mctJiods has developed over many 
years thi-ough studies of the etiolog3', incidence, and diagnosis of the heart 
anomalies. When the post-mortem findings are correlated with the clinical 
s3Tnptoms and signs, the diagnosis and treatment of similar cases in the future 
will be made easier. These two congenital anomalies are reported with this 
objective. 

Case 1. — This full-term, white, m.ale infant was delivered at St. Luke’s Hospital on 
March 2, 1948, in the service of Dr. J. E. Fitzgerald. Death occurred approximately thirty 
hours later. 

nistort ;. — The mother was a 20-3'ear-old gravida ii, para i, white woman. Her prenatal 
condition had been uneventful. She had gained twentj’-six pounds in weight, and gave no 
historj’ of having contracted any infectious or contagious diseases during pregnancy. She 
entered the hospital in active labor on March 2, 1948, at 5:30 a.m., and after one hour spon- 
tancouslj- delivered a full-term living male infant weighing 5 pounds, 24% ounces. Bespira- 
tions began at once and the cr 3 - was described as fair in quality. The infant had bilateral 
congenital absence of the lobule and the inferior portion of the helix of the ears, and the 
testicles were not palpable in the scrotal sac. 

Ho was transferred to an oxygen-tcnt-crib in the nursery because of slightl}- labored 
respirations and excessive mucus exuding from the nasal passages. Frequent nasopharjmgeal 
aspirations were necessarj- because of the copious quantities of mucus which continuallj’ 
accumulated and exuded from the nose and mouth. Cyanosis of the skin of the face, es- 
peciallj- about the nose and mouth, appeared but improved mnrkedlj’ following the naso- 
phar^-ngeal aspirations. Twelve hours after delivery an unsuccessful attempt was made to 
give water by mouth, and body fluids were maintained b^- subcutaneous injections of Ringer’s 
lactate solution. On the second da 5 ’ after birth the rectal temperature was 100° F. A loud 
systolic murmur was heard over the entire precordium, the breath sounds in the left chest 
wore decreased, the respirations were labored, mucus secretions in abundance continued to 
exude from the nose and mouth, and cyanosis of the skin of the face persisted despite the 
continuous administration of o.xygen and frequent nasopharj-ngeal aspirations. Penicillin 
and S\Tikamin were given but ho failed rapidly and expired approximateh- thirty hours 
after birth. 

Excerpts from the necropsj- protocol follow: 

The body of this full-term, white male infant weighed 5 pounds, 14% ounces, and had 
a crown-heel length of 47 cm., a crown-rump length of 34 cm., a congenit.al absence of the 
lobule and the inferior portion of the helix of the cars, and no palpable testes in the scrotal 
sac. When the chest structures were exposed several anomalies of the main cardiac vessels 

From the Henrj- Baird Favill Laboratorj-. St. Luke's Hospital. 
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were observed (Figs. 1 to -1). Tlic.“C are listed as follows: (1) persistent aortic right arch 
and congenitally absent aortic loft arch; (2) patent ductus arteriosus fron. which ascended 
the left common carotid artery and the loft subclavian artery; (3) dilatation of the pul- 
monary conu:-; (4) congenitally absent innominate artery; (5) persistent loft superior vena 
cava, which emptied into the right auricle of the heart, and communicated with the right 
superior vena cava through the left innominate vein. 

The aortic right arch arose at the base of the heart, ascended, and curved in front 
of the rigid main bronchus. The arch then extended posteriorly behind the esophagus and 
trachea and emerged to the left and posterolateral side of these structures. At this leiel 
the aortic arch was joined by the ductus arteriosus and thus formed a vascular ring about 
the trachea and esophagus. The left common carotid artery and the left subclavian artery 
arose from the ductus arteriosus. After the aortic arch had anastomosed with the ductus 
arteriosus, the aorta descended as usual on the left side. 

The myocardium of the heart was dark red-brown, fibrillar tissue. No unusual changes 
were in the right and left lungs, main bronchi, or trachea. The lining of the urinary bladder 
was gray and the lumen was markedly dilated. The urethra and uretheral orifices were patent. 
The prostate gland was 1 by 1.2 by O.G cm. and surfaces made by cutting were gray, fibrillar 
tissue. The verumontanum was enlarged to 0.3 by 0.3 by 0.4 cm., and appeared partially to 
obstruct the urethral meatus. No other significant changes were observed on gross examina- 
tion of the remaining tissues of the bodj-. 

Histologic examination of the tissues stained routinely with oosin and hematoxylin 
revealed: hj-peremia and moderate atelectasis of the lungs; hyperemia and fatty changes 
of the liver; hyperemia of the spleen; and extramedullary hematopoiesis of the liver and 
spleen. 


DISCUS.SION 


In reviewing the development and modification of the aortic arches and 
the normal embrjmlogj' of the vascular system, Congdon’s^ excellent monogram 
and various embryologic texts'*’ ® have been consulted. In the human embryo, 
six pairs of aortic arches develop, all of which are not present at any one time 
during fetal development. The period of development of the aortic arches ex- 
tends throughout the fourth week, and their transformation occupies mainly 
the fifth to seventh weeks. According to Arey, the characteristic changes of this 
region are brought about by the loss or interruption of some arches and seg- 
ments of the aorta. 


In the second week of embryonic life, the heart is a single chamber, on 
each side of which is a ventral aorta, an aortic arch, and a dorsal aorta. Toward 
the end of the fourth week the paired ventral aortas unite to form the bulbus 
arteriosus and the dorsal aortas combine to form a common descending aorta. 
Before fusion of the two dorsal segments, each gives off approximately thirty 
dorsal branches. After the fusion of the dorsal aortas these dorsal branches 
become the posterior paired intersegmental arteries. 

The development of the six pairs of aortic arches occurs by the fusion of 
the dorsally growing branches from the bulbus arteriosus with ventrally grow- 
ing branches from the dorsal aortas. 


Normally the external carotid arteries represent the surviving elements 
of the paired ventral aortas. The internal carotid arteries are derived from the 
third arches and the persisting cephalic portions of the original paired dorsal 
aortas. The portions of the dorsal aortas which lie between the third and fourth 
arches disappear. 


-vwt lU' l'i:i)IATHICS 


,‘)c ventral aorta becomes the right in- 

artery is derived from the fourth right 
o' the right dorsal aorta and the sixth intercostal 
X 1. V t.tiontal arteries are usually incorporated in the sub- 
's .( \u!o'v 
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Oil tlie left, the fourth left arch becomes tlic definitive aortic arch whicji 
eontinues caudally as tlic descending aorta. 

The pulmonary arteries arise from the proximal portion of the sixth arches. 
Only on the left docs the distal half of the .sixth arch persist, and here it becomes 
the ductus arteriosus. tVlicn the bulbus arteriosus divide.s .sagittally, the pul- 
monic and aortic .systems become separate. 



] inVf ’c, t'l ‘S, common carotid artery: G, aortic richt arrh • rignt subclavian 
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Since the first of the vascular anomalies described in this report (Case 1) 
concerns the venous system, a brief resume of the formation of tlic supcrioi 
vena cava follows : The paired anterior cardinal veins pass caudally from 
the jugular foramen to Cuvier’s ducts on each side as the internal jugular 
veins. In the neck region an asymmetrical organization of the venous sj^stem 
is accomplished through the development of the left innominate vein. This vein 
arises from the left internal jugular vein and passes obliquely and to the right 
to fuse with the right internal jugular vein. The segment of the left internal 
jugular vein which remains between the innominate bifurcation and the left 
duct of Cuvier becomes obliterated; however, it persists as the ligament of 
lilarshall. That portion of the right internal jugular vein caudal to the junc- 
tion of the left innominate vein with the right duct of Cuvier becomes the 
definitive superior vena cava. 

To explain the congenital vascular anomalies reported in this child, prob- 
ably some developmental defect occurred during the fourth to seventh week 
of intrauterine life, or at about the time the vascular tree was in the process 
of development (Figs. 3 and 4). The defective growth caused changes as 
foUows (1) The fourth aortic left arch (wliich normally becomes the definitive 
aorta) atrophied and the aortic right arch persisted as the definitive aorta. 
(2) The ductus arteriosus drew the aortic right arch sharply to the left (pos- 
terior to the esophagus and trachea), fused with it, and thus produced a vascu- 
lar ring. Following the anastomosis of the aortic right arch vrith the ductus ar- 
teriosus, the aorta descended in the usual manner on the left side as the de- 
scending aorta. (3) Due to the absence of the aortic left arch, the left common 
carotid arterj’- and the left .subclavian arterj' grew caudally and laterally to 
form an anastomosis with the ductus arteriosus. (4) It is difficult to explain 
the congenital absence of the innominate artery; however, Taussig®. states this 
is not an unu-sual finding in the presence of a persistent aortic right arch. 
(5) Because that portion of the left internal jugular vein caudal to the junc- 
tion of the left innominate vein and craniad to the left duct of Curier remained 
patent, there existed a left superior vena cava, which like its analogue on the 
right, emptied into the right auricle of the heart. 

COMSIENT 

The clinical symptoms of cyanosis, labored respiration, and copious secre- 
tions of mucus from the nasopharynx probably resulted from compression of 
the trachea and esophagus by the vascular ring (aortic right arch and the ductus 
arteriosus). Sweet and associates’ reported a vascular ring (aortic right and 
left arch) in a 31 / 2 -month-old infant which caused coughing, wheezy respirations 
and feeding problems. In the case herein discussed (Fig. 3) it is deemed prob- 
lematic whether or not ligation of the ductus arteriosus distal to the bifurcation 
of the pulmonary arteries would have been justified had the diagnosis been 
made ante mortem. One should con.sider that with ligation of the° ductus ar- 
teriosus distal to the bifurcation of the left common carotid and left subclavian 

arteiy, the blood supply to the left side of the face, neck, and arm would have 
been venous. 
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Again, the presence of one congenital anomaly suggests the possibility of 
others. 

Case 2 . — Clinical Brief. This 9-inoiith-old male infant was admitted to St. Luke’s 
Hospital in the service of Dr. S. C. Henn in critical condition on March 7, 19fS, and died 
eight and one-half hours later. His mother was a primipara Negress in good general health 
without significant past or family history, but with a loud systolic cardiac murmur. Her 
blood Kahn test was negative. She had an uneventful pregnancy with a low forceps de- 
livery, at term, of the 7 pound, 2^4 ounce male infant. Despite a lusty cry and good color, 
he was unable to nurse and was placed on formula feeding. Phj’sical examination revealed 
complete muscular flacciditj-, mongoloid eyes, possible congenital cataracts, hypermobility 
of wrists, hips, ankles, and feet, normal little fingers, and no heart murmurs. 



Fiff. 5. — Diagram of the heart in Case 2 showing the persistent atrioventricular com- 
munis, underdeveloped right ventricle and left auricle, enlarged left ventricle and right 
auricle, and dextroposition of the aorta. 

During the subsequent months he gained weight slowly, and at 5 months of age was 
circumcised. Three weeks before death he began to cough persistently and had a fever. 
A loud, systolic murmur then was heaid over the entire precordium for tlie first time. On 
the day before admission to the hospital the mother noticed that the bab}- did not eat well 
and that his cough was worse. By the ne.vt morning when he was brought to the hospital, 
he had marked retraction of the soft muscles of the thorax with inspiration because of 
dyspnea. His rectal temperature was lOo.S*’ F., his respiratory rate was SO, and his pulse 
was too rapid to be counted. The lungs had moist rfiles and a left pleural friction rub. 
The left lobe of the liver was palpable at the umbilicus. Subcutaneous fluids, penicillin, 
sulfadiazine, aspirin, and oxygen were started and the baby’s rectal temperature dropped to 
102° F. two hours later and the heart rate was reduced. With the latter a gallop rhythm 
was evident. However, his condition did not improve and he died a short time later. The 
clinical diagnosis was congenital heart disease with chronic heart failure, bronchopneumonia, 
and Mongolian idiocy. 
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Fig 6 — Posterior \ie\\ oC the heart in Case 2 illustrating A, the small size of the right 
\entncle B, the inter\ entricular septum C, the interventricular septal defect D, the right 
part of the anterior \aUc leaflet E, the right lateral \al\e leaflet, and P, the space under the 
anterior leaflet 
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Necropsy . — The body of tliis ivell-nourished Kegro male infant weighed 5,450 Gm., 
was 65 cm. long (normal for this age, S,000 Gm. and 67 cm.), had mongoloid features, and 
had an anterior fontanelle 2 by 2 cm. There were moderate ascites, bilateral hydrothorax, 
and hydropericardium. Focal regions of bronchopneumonia, hyperemia, and edema were pres- 
ent in the lungs. The liver had a chronic passive hyperemia. The greatlj' enlarged, ab 
normally shaped heart weighed 85 Gm. (normal for this age, 37 Gm.). Most of the enlarge- 
ment was in the dilated light auricle and left ventricle because the left auricle and right 
ventricle were small by comparison. There were no venous anomalies. A probe introduced 
into the heart through the pulmonic arterj- passed only into the right ventricle, but when 
introduced thiougli the aorta passed easily into either the left or right ventricle (see 
Fig. 5). 

The left and right ventricular walls were each one centimeter thick. The length of the 
left ventricle from the attachment of the atrioventricular valve ring to the apex was 5.4 cm. 
in contrast to a corresponding measuiement in the right ventricle of 2.5 cm. (Figs. 6 and 7). 
There were thin membranous eustachian and thebesian valves. 



Fig. S. — Photograph looking down into the left auricle in Case 2 illustrating A, the patent 
foramen ovale with a probe througli it ; B, tiie interauricuiar septum ; C, the free edge of the 
interauncuiar septal defect and D, the left atrioventricular orifice. 

The interauricuiar septum above was complete although the fossa ovalis was patent 
through an oblique channel 0.3 cm. in diameter (see Fig. 8). The septum deviated markedly 
to the left inferiorlj- and was incomplete through an opening 1.3 cm. anteroposteriorly and 
0.5 cm. above the common atrioventricular ring. Its erescentric free border formed the right 
part of an oval left atrioventricular ostium 1.5 cm. in diameter (Fig. .8). The septum 
primum appeared to be well developed, but the septum secundum was not well formed, es- 
pecially in the anterior portion. 

The interventricular septum was complete in its lower part, but above it was incom- 
plete. Its free margin was 1.2 cm. to the right of the lower free border of the interauricuiar 
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septum. Tlio free bonier of tins scptul defect arclicd downward from the tUtucliments of the 
common atriotentriculnr ^nhe cu'-p'- 1 cm. and was l..i cm. in its antcropo-sterior measure- 
ment to form an opening through which the scntriclcs communicated freely (Tig. 7). 

There was a single large atrioventricular orifice. Its right half functioned as the 
right atrioventricular orifice, but its left half or one-fourth with the intcrauricular 
'eptal defect functioned as the loft atrioventricular orifice as previously' described. 
The large orifice was guarded by a valve composed of four segments, one large 
anterior segment partially dirided at the intcrrentricular septum so th.at the right half 
corresponded to the anterior leaflet of the tricuspid vaho (Fig. G, D), xVt the right and 
left ends of the orifice were small leaflets somewhat corresponding to the posterior cusps of 
the usual valves (Figs. 0, F, and 7, G). Posteriorly o\er the free edge of the septal defect 
more on the right than on the left was another large, somewhat central leaflet probably rep- 
resenting the medial cusp of the tricuspid valve (Figs. 7, C, and 9, F). It was attached 
closely to the free margin of the underly-ing septum by a group of short chordae tendinae, 
thus leaving little communication between the ventricles in this location (Fig. 7, F). The 
defect under the anterior segment was deep with three chordae tendinae about one centimeter 
long (Fig. 6, F). 



auriclf'mn^t7lF,‘'°'^°F'^P'’ formalin fixed heart in Case 2 looking down into the rich! 

O the HiPni ^ right part of the anterior val\e leaflet, B, theinterauricularspntiim- 

rith\; anfi:,‘?^"t,'os'Srio% displacement of the inters entr.eular septum ?o"S 4 


The orifice of the aorta which was located to the right straddling the intenentrieuHr 
septal defect was in front of the anterior leaflet of the atrioventricular vahe Under slight 
tension the circumference of the aortic tahe ring was 3.4 cm. and it.s leaflets were fenestrated 
bi the"l of the pulmonic artery was pushed to tlie right 



732 


THE JOURNAL OF PEDIATRICS 


The vessels leaving the heart were normal in size and without anomalies, Tlie ductus 
arteriosus was closed. There were no other significant gross findings. 

Histologically, sections of tissues stained with hematoxylin and eosin revealed marked 
chronic passive hyperemia of the lungs, liver, and spleen, and slight bronchopneumonia. 

DISCUSSION 

Congenital cardiac terata are reported to be caused by numerous factors, 
as hei’editaiy influences, dj'sontogenesis, various infections of the mother such 
as sjTphilis and rubella early m pregnancj’^, poor prenatal diet, maternal hor- 
monal and metabolic imbalances, and manj’^ others. In this case, as in most, 
there is no evident material or fetal etiologJ^ About one-half of the reported 
cases of the cardiac malformation have occurred ivith Mongolian idiocy.® This 
would seem to indicate that the phase of fetal development during which this 
or a similar heart anomal}' occurs is approximately at the same phase during 
wliieh mongolism occurs. Consequently, an arrest of the forming fetus at this 
time results in both anomalous conditions.® Because numerous eases of normal 
offspring of Mongolian idiots have been reported, most authorities do not be- 
lieve that the condition is due to hereditaiy factors.® By analogy, the same 
reasoning applies to the cardiac anomaly here discussed. Furthermore, in Imown 
cases of insult to the developing embryo from a rubella infection in the mother 
early in pregnancy, similar heart malformations have resulted.’® 

Because embryologists are not entirely agreed as to the method of fusion 
of these four heart structures — the endocardial cushions, interauricular, inter- 
ventricular, and bulbar septums — an exact explanation of the mechanism of 
formation of septal defects associated with a common atrioventricular orifice 
is not possible. However, following the ideas advanced b 3 - Arey® on develop- 
ment of the normal human heart, the anterior and posterior endocardial cushions 
fuse in the midline in a figure-of-eight fashion dinding the common atrio- 
ventricular canal into a right and a left channel. Meanwhile, the septum 
primum, growing down from above, attaches to the alreadj’ merged endocardial 
cushions by the end of the sixth week of embiyo (12 mm.) formation. At the 
end of seven weeks (17 mm.) the septum membranaceum has closed bj' pro- 
liferation of tissue from the endocardial cushions, completing formation of tlie 
interventriculai' septum which has been growing up from below. 

Therefore, in the case presented in this paper it appears that late in the 
fifth or earh' in the sixth week some growth defect occurred, preventing forma- 
tion and fusion of the anterior and posterior endocardial cushions so that there 
was no place to which the descending septum primum and ascending inter- 
ventricular septum could attach. 

Tlie small size of tlie right ventricle and dextroposition of the aorta can be 
explained on the basis of Spitzer's theory of incomplete rotation and torsion 
of the developing fetal heart.” Normallj-, dui-ing the fifth and sixth weelcs of 
embiwo formation the simple tubelike heart of preceding weeks grows faster 
than its pericardial sac, forming a spiralled S shape. The chief primar.v flexure 
is to the right, and bj’ means of it the bulbus and ventricle become a U-shaped 
loop (the right limb or bulbus part forms the right ventricle and the left limb 
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forms the left ventricle). Tlic origin of the aorta and pulmonary arteries is 
brought about through longitudinal ridges developing in the superior btilbus 
and fusing to create a septum. Apparently in the case under discussion the 
right limb of tlie loop failed to de.scend caudal enough or rotate to the left 
enough, resulting in underdevelopment of the right ventricle and dextroposition 
of the aorta. 

The marked dilation of the right auricle is due to the displacement of the 
interauricular septum to the left, thereby deci'casing the size of the left auricle 
and increasing the size of the right. Also, the ventricular pressure was trans- 
mitted to the right auricle through the markedly incompetent common atrio- 
ventricular valve, thereby leading to the dilatation of the thin auricular mus- 
culature. 

Gomment.—ln this case, as in the first, some defect occurred during the fifth 
or sixth week of fetal growth, resulting in an incomplete torsion of the heart, 
failure of growth and fusion of the endocardial cushions, and Mongolian idiocy. 


SUMMARY 

Two cases of congenital heart disease are presented: one showed an aortic 
right arch and left descending aorta, a pei-sistent left superior vena cava, and 
anomalous origin of the left common cai’otid and left subclavian arteries from 
the ductus arteriosus; the other showed an atrioventricular communis, 
dextroposition of the aorta, underdevelopment of the right ventricle and left 
auricle, and enlargement of the right auricle and left ventricle. 

Such congenital vascular and cardiac anomalies are frequently associated 
with other anomalies. In the firet case, the ear lobes were absent and the testicles 
were undescended. In the second case, the cliild was a hlongolian idiot. 

In re^dewing the literature, we were unable to find any similar descriptions 
of the anomalies reported above. Due to the important role which surgery now 
holds in the correction of many similar congenital vascular diseases, these two 
eases are presented. 

REFERENCES 


1. Blalock, A.: Surgical Treatment of Congenital Pulmonic Stenosis, Ann. Snrg. 124: 

879, 1946. 

2. Potts, W. J., Smith, S., and Gibson, S.: Anastomosis of the Aorta to the Pulmonary 

Artery, J. A. M. A. 132: 627, 1946. 

3. Congdon, E. D. : Transformation of the Aortic Arch System During the Development of 

the Human Embryo: Contributions to Embrjmlogy, Carnegie Institute of Wash- 
ington 14: 47, 1942. 

I. Jordan, H. E., and Kindred, J. B.: A Textbook of Embryology, New York 1930 D. 

Appleton & Co. ’ ’ 

0 . Atey, L. B.: Developmental Anatomy, Pliiladelphia, 1942, W. B. Saunders Company. 

6. Taussig, H. B.: Congenital Malformations of the Heart, N^ew York 1947, Common- 

wealth Fund. 

7. Sweet, E. H., Findlay, C. W., Jr., and Eeyersbach, G. C.: The Diagnosis and Treatment 

of Tracheal and Esophageal Obstruction Due to Congenital Vascular Kins- T 
Pediat. 30: 1, 1947. 

8. Bobeson, G. hi.: Congenital Heart Disease, Am. J. Path. 7: 229, 1931. 

.. Holt, L. B., and McIntosh, E.: Diseases of Infancy and Childhood, 1939, D Annleton 
and Company. ’ ’ ' 

10. Swan C., Tostevin, A. L and Black, G. H. B.: Hnal Observations on Congenital 
2^rss?l916“ Infectious Diseases During Pregnancy, M. J. Australia 

II. Abbott,^M.’E.: Atlas of Congenital Cardiac Disease, The American Heart Association, 



RADIATION THERAPY FOR WILIVIS’ TUMOR OP THE KIDNEY 

Sajiuel George Schenck, ]\I.D. 

Brooklvk, N. T. 

W ILSIS’ tumor may be treated sui-gicallj', radiologically, or bj^ a eombina- 
tion of both therapies. A more detailed stiidj' of these methods shows 
that the management of the patients actually falls into five classes, eaeh of which 
has its worthy exponents. The classes are as follows : 

1. Operation Alone: - The surgical treatment consists of nephrectomy 
through the lumbar route or transperitoneall.y. Ladd’’ - is the outstanding ad- 
vocate for this method. All surgeons recognize, however, that this procedure 
is of no avail in the presence of pulmonary or other metastases. As frequently 
happens, the tumor mass maj’ be too huge for removal, when first seen, although 
Ladd has been successful in removing tremendous growths by the transperitoneal 
approach, 

2. Operation and Postoperative Irradiation: This combined method was 
probably the treatment of choice until recent^'. The postoperative irradiation 
destroys the embryonic malignant cells which have been inadvertently dis- 
seminated or left behind during surgical removal. Among others, Nesbit,^ 
Hazzard,'* Woiscl,® and Priestley® advocated this method, although the latter now 
states that the combined method of pro- and postoperative irradiation may offer 
the best possibilities. 

3. Preoperative Irradiation and Operation: For those who find the growth 
too massive for removal when first observed, a course of high voltage roentgen 
treatments is administered. The tumor is thus sxifficientl}’ I’cduced in size so 
as to peimit surgical extirpation. An inoperable mass is rendered operable. 
Randall,’ Kerr,® and others siipport this method of approach. The prenephrec- 
tomy irradiation not only shrinks the huge mass but also minimizes local and 
widespread dissemination of the embi’j'onic tumor cells by sealing off the blood 
vessels and the l.^^nphaties. 

4. Preoperative and Postoperative Irradiation: This is the treatment of 
choice today, being advocated by a majority of the workers in this field. Among 
its advocates may be mentioned Adams,® Campbell,’® Rowe,” Priestley,’® Mertz,’® 
Higgins,” Kretschmer'® and others. The full advantages of both surgery and 
irradiation are embodied in this method. 

5. Irradiation Alone: Radiation therapy alone is considered by some work- 
ers as the treatment of choice. They regard the growth as too dangerous to 
remove surgically because of its tendency to metastasize. Being highly malig- 
nant, Wilms’ tumors are extremely radiosensitive and are considered, there- 
fore, to be a radiation problem. Among the supporters of treatment by irradia- 
tion alone may be mentioned Dean.’® Barringer” and others. It is well to men- 
tion here that ina.smuch as the entire treatment i.s- dependent upon irradiation 
without surgery, the cycle of roentgen treatments should be intensive. It is gen- 
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crally conccfled that irradiation alone is the treatment of clioiec in the ])rcsencc 
of metastasis, as nepliroctoniy is contraindicated (Fiff. 3). Koentgen thcrapj 
under such circumstances is administered for palliation only. It is ticio oie 
UTSC to take roentgenograms of the ehc.st and skeletal systeiii to lule out t le 
presence of metastases Avhen surgei'y is contemplated (a radiologic pioceciiie 
which should he routine for all patients when first seen). 



Fig, 1. — H. S., a 9-year-oIcl girl, whose symptoms were : a large mass in right abdomen , 
loss o£ weight; tiredness and cough with one episode of hemoptysis of two weeks’ duration 
Bilateral pyelography showed a tremendous right renal tumor. She received x-rav therapy 
alone with marked reduction in size of the mass. Operation was contraindicated because of 
extensive lung metastases (see Pig. 2). 


Badiation Technique . — The technical factors involved in the roentgen 
treatment of 'Wilms’ tumors depend on the age and general condition of the 
patient and the size of the tumor. One should also take into account whether 
the series of treatments is merely for palliation alone (as in eases Avith metas- 
tases) or Avhether nephrectomy is contemplated. Usually three portals of entry 
arc employed over the mass, an anterior, a lateral, and a posterior field. Oc- 
casionally in a massive lesion six portals are preferable in place of three large 
areas. The advantages of multiple small portals are, first, a greater total dose 
can he given without permanent damage to the skin ; second, more accurate cross- 
firing of the tumor may be thus obtained, and third, there is less likelihood of 
radiation sickness when small portals arc used. The tissues surrounding the 
Unnor mass should be included in the irradiated field. 

The total dosage varies from 3,600 to 6,000 r. The treatments are given 
fiafiy, one portal being treated when only three are mapped out over the mass. 
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A. 



B. 


Fii?. 2. — Same patient as in Figr. 1. A, Extensi^e pulinonai'\' metastases before roentgen 
therapv. />, Pronounced improvement two months after treatments. Child died six months 
after initial \isit. Post-moitcm examination revealed a Wilms’ tumor of the right kidney with 
vascular invasion imohing the pulmonary' artery and the left \entriclc and ^^ith metastases 
to the li\cr, lungs, retroperitoneum, and genital tract. 
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or two portals arc given daily when six of smaller size arc employ cd. No nioie 
than a total of 200 r in either case is given daily with the following technical 
factors: KTP 200; T.S.D. 50 cm.; portals G by S cm. or 10 by 10 cm.; II.Y.L. 
1.8 inm. of cu. The cycle of treatments is usually comidctcd in from three to five 
weeks. In order that the full effects of the irradiation arc obtained, operation, if 
it is to be performed, should be delayed for from four to six weeks after the com- 
pletion of the cour.se of roentgen treatments. After such a waiting period there 
is no detrimental effect to prevent prompt healing of the surgical wound. 

In younger subjects (2 to 4 years of age), the total dosage should be .slightly 
less than in a child of S or 9 years. A malnourished baby is usually Ic.ss able to 
tolerate a full course than an older, well-nourished child. 

The treatment of metastatic lc.sions is palliative and is similar to the roent- 
gen treatment for the primary lesion. In the chest, irradiation is directed 
through three or more small portals for each lung and no more than 200 r is de- 
livered daily for a total of 800 to 1,200 r for each field. The radiosensitivity of 
the tumor is CA-ident by the rapid initial improvement, which, however, is .short- 
lived (Fig. 2). 

ANALYSIS or CASES 

From 1930 to 1947, seventeen patients with Wilms’ tumor were treated. 
The youngest was 3 months of age, the oldest 10 3 'ears. There were ten male 
and seven female patients in the group. In all of the patients the duration 
of sj’mptoms Avas less than sLx Aveeks. All of these children are dead, the longest 
•surA’ival being fourteen montlis. The average sinwival among the seventeen cases 
Avas six and one-half months. 

Four patients receiA-ed pre- and postoperative x-ray therapj', Avitli an avex’- 
age survival of six and one-half months. Although this survival rate is the same 
as for the entire group of eases, it must be borne in mind that these four pa- 
tients had the largest tumors Avhich prompted their I’eferral bj^ the surgeon for 
preoperative irradiation. 

FiA'e patients were treated without surgical inteiwention because of de- 
monstrable metastasis. The average .surviAml of these patients aaTio received 
roentgen therapj' alone Avas onlj' four and one-half months, even though both 
the tumor mass and the meta.static foci (lungs) AA'ere adequatelj* irradiated. 
These patients presented a hopeless outlook at the initial examination. 

Eight patients received onl.v postoperative roentgen treatments AAuth a 
survival of eight and one-half months. In ev'aluating this longer surAuval rate, 
one must take into account the fact that thej' repi’esented the more faA'orable 
cases, being operable both from the standpoint of size of the neoplastic mass 
ond of freedom of distant metastascs. 

CONCLUSIONS 

Prom this inadequate series it is unwarx-anted to draAV anj’ accurate con- 
clusions. It is evident, however, that the present management for this malady 
•s deplorable. Although an occasional surAUA-al is reported in the literature the 
mortality is near 100 per cent. With our present-day amiamentaria little im 
Provement can be expected. Yet everj- effort should be made to salvage as many 
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as possible from wJiat seems to be an inevitable fate. Frequent periodic exam- 
inations of all infants including careful palpation of both Iddneys should be a 
routine matter. In this way it may be possible to recognize these cases at an 
earlier stage. There is an imperative need for closer cooperation between the 
.surgeon, radiologist and pediatrician or family doctor. From our present 
laiowledge an adequate course of pre- and postoperative irradiation to the tumor 
bed offers the best possibilities. 
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A NOTE ON lAIETHEJIOGLOBINEMIA AND HEINZ BODY FORJIATION 
IN CATS FED COiBlERCIAL CRAYONS 

Samuo. S. Spichr, j\LD., CnAHLn.s II. IIanxa, and Paul A. Nkau, JI.D. 

Bi-miiSDA, JId. 

C linical reports Imve ap])earcd recently concerning into.xication from in- 
gestion of wax crayons. Infants after eating red, orange, or yellow 
crayons developed cyanosis, metlieinoglobineinia, and other manifestations of 
poisoning by aromatic amines. There seemed to be a need for investigating this 
problem in experimental animals and con.sefiuently the studies reported here 
were undertaken in which crayons were administered to cats. 


PROCEDURE 

Test crayons bearing labels of commonly used brands wei’e obtained on the 
open market. Healthy cats were used which weighed 2.5 to 5.5 kg. and had 
become well acclimatized to the laboratory environment. In the first group of 
tests, crayons dissolved in corn oil rvere fed by stomach tube. Later tests con- 
sisted of feeding crayons incorpoi'ated in fi.sh, or the regular ground meat diet, 
to fasted animals, Jlethemoglobin (illlb) and total hemoglobin (Hb) were 
measured in blood samples obtained by venipuncture from the saphenous vein 
employing the method of Andrews and Horeeker," Heinz bodies were looked 
for in methyl violet-stained blood smears.® 


RESULT.S 


Results of tube-feeding crayon in 25 to 50 c.c. of corn oil are shown in 
Table I. No increase in blood llllb level was observed. The normal range of 
HHb concentration in cat blood as judged from examination of one or more 
blood samples from .sixty cats (other than those used in this work) can be 
said to be between 0.0 and 0.9 Gm. per cent MHb. Heinz bodies did not appear 
in the blood smear twenty-four or forty-eight hours after intubation, but a 
lipemia-like turbidity was noted in the sera for several hours. There was no 
objective evidence that the eats were injured in any way by the test. 


Table I. ErrEcr of Feeding Crayons in Corn Oil by Stomach Tube on Blood JiHb 


G.M. of 
crayon 
adminis- 
tered colop. of crayon 


Eeu* and Blue 

• Telloiv 

Red* and Blue 

1 Red* and Blue 

5 Red* and Blue 

I Tellow 


In equal proportions. 


CSt. JIHb PER 100 ML. blood ACCORDING TO 
TIME IN HOURS AFTEP. INTUBATION 


0 



Prom the Laboratorj- of Physical Biology. National Institute.? of Health. 
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Spicer et ae. : jietiikmogeodink.mia, iieinz hodies in cats tki) crayons (41 


Findings obtained in three experiments in wliicli crayon was offered in the 
diet to- fasted cats arc presented in Table II. In three of the twenty-three ex- 
posures a moderate and prolonged mcthcmoglohinemia developed witli about 20 
l)cr cent of the pigment oxidized at the jicak of the curve. Tlic duration of the 
methemoglobinemia is comparable to that reported in human beings. Numerous 
large Heinz bodies were observed in the twenty-four- and torty-eight-liour blOod 
.smears of the positive cats in the first and .second tests. Heinz body counts in 
the third experiment revealed a high i)crccnlagc of these bodies only in the eat 
with methemoglobinemia. Because the prol’erred crayon-meat mixture was eaten 
after a variable and sometimes undetermined dcla.v, the time intervals in the 
table do not relate to time when exposure to crayon began. 

It is noteworthy that none of these animals presented any objective external 
manifestation of intoxication otlier than perhaps a slight ai^athy during methe- 
moglobinemia. 

DISCUSSION 

From the data presented it is apparent liiat meliiemogiobinemia and Heinz 
body formation occur in a small pereentage of cats fed commercial crayons. The 
re.sults are more striking if only animals fed red or red-orange crayons are 
considered, in which group, one-third of the exposures resulted in MHb and 
Heinz body formation. No conclusion can be drawn from these results regarding 
poisoning in human beings. Relatively very large doses were given without 
evidence of serious intoxication other than the methemoglobinemia which per se 
is innocuous. Cats, it should be recalled, are probably the most susceptible 
species to methemoglobinemia. Possibly, however, the response of cats to oral 
crayon might prove useful in establishing, with further studies, the meehailism 
whereby crayons are toxic after ingestion by infants. A means is available 
perhaps to test the two postulates — individual idiosyncrasy vs. toxic contamina- 
tion of the red djm. The latter point of view agrees better with the finding that 
the reaction was inconstant in one of our animals. 


SUMMARY 


i'lethemoglobin and Heinz body formation were observed in a small per- 
centage of cats fed wax crayon in their diet. 

Tile authors are indebted to Mr. E. C. Thompson for the Heinz body determinations. 

I. .Tones, .1. A., and Briefer, H.: J. Pediat. 30: 422, 1947. 

-• wpkW It J-, Zinzi, V. L., and Murphy, L.: Clin. Proc. Child. Hosp. (Wash.) 3: 105, 1947 
•T. Clark, E. B.: ,1. A. M. A. 135: 917, 1947. .i o, 

s' Horecker, B. L.; Rev. fScient. Instruments 16: 148, 1945. 

coster, S. H., Liljegren, E. J., and Zimmer, O. J. : Stain Technol. 23: 97, 194S. 



A NOTE ON POISONING DUE TO INGESTION OP WAX CEAYONS 

H. Brieger, jM.D., akd Jeanne E. Mazur, M.A. 

Philadelphia, Pa. 

S INCE the first published report on “Poisoning Due to Ingestion of Wax 
Crayons, ' several other cases have been described.-'^ In addition to these, 
Dr. H. Eussell Irwin, ^ Children’s Hospital, Los Angeles, has obseiwed four 
more cases. We have also been infomed that, during the past two or three 
years, seven cases of poisoning bj" wax crayons have been brought to the atten- 
tion of one of the leading distidbutors of school supplies. Details of these 
latter obseiwations are not Imomi to us. The picture of the other cases seems 
to be rather uniformly that of acute, severe methemoglobinemia. 

So far, four different brands of wax craj'ons of red-orange, orange, yellow, 
and violet color have been found involved. According to the manufacturei’s, 
parared is used in the red-orange and orange, and benzidine yellow in the yellow 
crayons. As reported before,' our own examination has shown the presence of 
parared in orange and red-orange crayons (two brands), while the red and 
yellow-orange crayons were free of it. 

Parared was originally produced bj' coupling diazotized paranitraniline 
with /3-naphthol. This compound has been found to be slightly soluble in water. 
Hence, the parared used in dyeing cotton is now made by coupling para- 
nitraniline with Naphthol-AS and similar amides.® The pigment used in wax 
crayons is chlorinated parared, as stated by the manufacturers. A sample of 
this pigment was examined, and also a sample of parared.® Both pigments 
were, as far as we could ascertain, practically insoluble in water or in standard 
solvents with the exception of benzol. Parared was added to stomach fluid of 
pH 1.1 to 8.15. shaken in a Waring Blendor, incubated for twenty-four hours at 
body temperature, and shaken again. After filtering, the fluid did not contain 
parared. The same results were obtained with chlorinated parared. 

In contrast to the results recorded in the preceding Note' and obtained bj’ 
Irwin,® we have not been able to produce methemoglobinemia in dogs or rabbits 
after feeding or injecting intravenously large doses of the pigments. However, 
in comparing these results with Dr. Spicer’s and Dr. Irvin’s findings, it has 
to be kept in mind that eats respond much more readily to methemoglobin-form- 
ing substances than dogs or rabbits. 
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THE TOXICITY OF WAX CEAYOKS IN ANIMALS 

FRrDHRiCK 13. Flin-x, Pii.B., Juliu-s Axelrod, jM.S., and 
Bernard B. Brodie, Pn.B. 

New York, N. Y. 

T OXIC nianifestalion.s in eliilclrcn following the ingesfion of wax evayons 
have been I’eportccl recently.’’ “ Tlic.se symploins were similar to those 
obseiTcd in acute aniline poi.soning. The children were cyanotic and dyspneic, 
suggesting a considerable degree of luethcinoglobincinia. In one of the reported 
cases the presence of considerable mcthcmoglobin was confirmed by chemical 
analysis.^ This subject, who also showed Heinz bodies, exhibited a rapid Ie.ssen- 
ing of cyanosis following the administration of methylene blue. In another 
of the cases a moderate urinary elevation of bilirubin and urobilinogen was 
reported.’ It should be noted that in none of these cases was methemoglobin 
formed when cats were fed the crayons wliich caused the illness in the children. 

The problem under discussion is one of acute and not chronic poisoning. 
Studies on the toxicity of the crayons and the pigment used in them are reported 
below. Methemoglobin formation, leucopenia, and, in some cases, Heinz body 
formation was measured as an index of the toxicity of the material studied. 


JtATERIALS AND METHOD.S 


Orange and yellow crayons have been chiefly involved in the reported cases. 
Studies were therefore confined mainly to these crayons. Various pigments 
commonly used in crayons were also tested. These pigments were lakes of the 
dyes parared, chlorinated parared, and benzidine yellow. 

ilethemoglobin was determined by a slight modification of the method of 
Evelyn and Malloy.^ 

EXPERIJIENTAL DATA 


The Toxic Effect of Crayons and Pigments on Rats . — Young rats weighing 
about 125 Gm. were divided into three groups and treated as follows : 

Group 1: Chlorinated parared and benzidine yellow pigments wei’e each 
fed to a group of six rats for six days in doses of 70 mg. to each rat. The pig- 
ments were suspended with gum arabic in the drinking water of the animals. 

Group JI: Twelve rats were deprived of food for thirty-six hours and then 
placed in individual cages, each containing a single crayon. Six rats were given 
the orange and six the yellow crayon. The crayons were consumed in all cases 
within twenty-four hours. 

Group III: Six rats were set aside as controls. 

At the end of twenty-four hours blood samples were M’ithdraum from the 
heart of rats of all three groups and examined for both methemoglobin and 
Heinz bodies. No significant difference bet-ween the rats of Group I and II 
Was observed over those of the conti'ols. 


,^on''T>Uia UniversUy and Research Service 3rd (New York TTnivorcit...\ , 

uiMMnn. Ooidwator Memorial Hospital. Welfare Island. New York. Um\ersit>) Medical 
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The Effect of Crayons on Dogs. — Two dogs were fed one craj'on daily for 
six weeks. During the first three weeks the dogs received yellow eraj^ons; for 
the last three weeks orange crayons were given. Each week a different name 
brand was administered. Some crayons ivere suspended in oil, others which 
did not suspend well were incorporated in chopped meat. 


Table I. Methemoglobin in Blood After the Oral Administration of 
Gkatons to Dogs* 


CRAYONS i 

' METIIEMOGLOBIN 
(PER CENT OF TOTAL HEMOGLOBIN) 

1 bOG 1 

1 DOG 2 

Control 


2.1 

1.3 

Yellow cravou 

1 

1.9 

1.3 

Yellow cravon 

2 

1.5 

0.9 

Yellow crayon 

3 

2.9 

1.9 

Orange crayon 

1 

1.8 

1.3 

Orange crayon 

2 

2.4 

1.0 

Orange crayon 

3 

1.6 

0.9 


•Tlie dogs were fed a single crayon daily. At the end of each week a different brand 
01 color of ciayon was substituted, Methemoglobln determinations were made weekly. 


Blood methemoglobins which were measured weeklj^ showed no significant 
rise over the control levels (Table I). Hemoglobin, red cell count, and white 
cell count (total and differential) also showed no significant change. Para- 
aminophenol has been reported in the urine of the children who ingested 
crayons.^ Examination of the urine of the dogs by methods previously de- 
scribed® revealed neither para-aniinophenol (free and conjugated) nor aromatic 
amines. 

The Effect of Pigments Administered Intravenously to Dogs. — Two dogs 
^vere given intravenously 75 mg. of pigment suspended in propylene glycol. 
One dog received parared pigment and the other chlorinated parared. Exam- 
ination of blood periodically over a twenty-four-hour period showed no methe- 
moglobin fomation and no change in the white cells or hemoglobin. The lack 
of toxicity after parenteral administration suggests that the toxicity of the wax 
crayons does not depend upon absorption of this pigment from the gastroin- 
testinal tract. 

The Effect of Crayons on Cats. — Since cats are particularly susceptible to 
methcmoglobin-foi’ming agents, the effect of crayons was also studied on these 
animals. 


Table II. Metiiemoglobin in Blood After the Ob-\l Administration of 
Cbavons to C.\ts* 


EXPT. NO. 

(PER 

METIIEMOGLOBIN 

CENT OF TOTAL HEMOGLOBIN) 

CONTROL 

AFTER YELLOW- 
ORANGE CRAYON 

AFTER YELLOW 
CRtVYON 

1 

2.6 

2.5 

1.0 

o 

2.0 

5.6 

1.1 

3 

1.7 

2.4 

1.5 

4 

2.1 

3.0 

1.0 


• ■ of a yellow-oraiiRe crayon mixed in salmon daily for four 

weeks ' ^ yellow crayon daily for three days. Slethemoslobin deter- 

minations were made at end of the period of each crayon feedinp. 
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Four cats were given one-half of a yellow-orange crayon incorporated in 
fish daily for four U'cehs. Blood was then withdrawn undci' Nembutal anes- 
thesia, and the methcmoglobin determined. No significant changes were oh- 
seiTcd, either in the methcmoglobin (Table II), in the hemoglobin, or in the 
white cells, as compared with control blood sam])lcs drawn prior to the experi- 
mental period. 

The above cats were then given, in a similar manner, onc-Iialf of a yellow 
crayon adily for three days. Again no significant change in the blood picture 
was observed (Table II). 

mscussiox 

The toxic sjunptoms found in children can be ascribed to the formation of 
methcmoglobin. This .suggests the possibility tliat the azo dyes used in the 
crayon pigments change in the body to the toxic, aromatic amines. However, 
the feeding of wax crayons or pigments to animals failed to produce experi- 
mental methemoglobinemia. .tUthough children commonly ingest wax crayons, 
the oeeuiTence of toxic symptoms is rather rare. This suggests that the occa- 
sional toxicity of the crayons may be ela.ssed as an idiosyncrasy. 


SUMMARY 

The feeding of orange, yellow', and yellow-orange crayons to rats, dogs, and 
cats failed to produce methemoglobinemia. Administration of crajmn pigments 
orally to rats and intravenously to dogs .similarly failed to produce methemo- 
globinemia. 
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NONSENSITIZATION TO EEPEATED TUBERCULIN TESTING 

Joseph Schwaktzjlvn, M.D., JIae Schiceider, 1M.D., and 
jMargaret B. Crusius, M.I). 

New York, N. Y. 

A lthough, it has been sbo^oi that tuberculin testing may cause local or 
sj'stemie flare-ups^'® in patients with proved tuberculosis, the question often 
arises as to whether the various tuberculin tests can induce hypersensitivit}' to 
themselves in nontubereulous individuals. 

Some investigators'*'' have felt that it was possible to induce tuberculin 
hypersensitimty to tuberculin while others®' ® demonstrated that it was unlikely- 
Since this is an important factor in patients being observed for the possible 
presence of tuberculosis, another studj' in an attempt to clarify this point 
would not be amiss. Furthermore, since the tuberculin patch test had not been 
used in any of tlie previous studies, this would be an opportune time to deter- 
mine its status with regard to sensitivity. 

Therefore, two groups of infants who were being kept as boarders on the 
wards and who had not been exposed to tuberculosis were included. 

The Mantoux (intradermal) test using O.T. (prepared by the Bureau of 
Laboratories of New York City Department of Health) was used on a group of 
ten infants whose ages ranged from 2 to 9 months, and on one child 3 years of 
age. 

In each case a 1 :10,000 dilution was first given, and when found to be nega- 
tive was followed by a 1:1,000, and then a 1:100 dilution. When the child's 
test proved negative to the latter, it was repeated at forty-eight hour intenmls. 
The length of time between the first and last test varied from one to six 
months and the number of tests done from eleven to sixty, as noted in Table I. 


T-\ble I. Mantou.x Testing 


Case 

1 

2 

3 

4 

'5 

6 

7 

S 

9 

10 

11 

Sex 

F 

il 

F 

F 

M 

M 

F 

F 

M 

F 

M 

Color 

AV 

AV 

AV 

AV 

AV 

AV 

AV 

C 

C 

C 

C 

.Age at onset (in months) 

0 

5 

O 

3 

6 

f 

7% 36 

9 

1 

2 

Xmnber of tests done 












December 

3 

3 

3 

3 

O 

4L* 

3 

3 

3 

3 


1 

January 

S 

S 

S 

8 

s 

s 

S 

7 

8 

1 

1 

Februarv 

3 


3 

3 

3 


1 


3 

2 

2 

JIarcb 

15 


15 

15 

7 



15 

12 


15 

.April 

12 


12 

12(3*) 




12 



12 

May 

15 


15 

9 




5 



15(1») 

June 

4 


4 








4 

Total number 

60 

11 

60 

43(3*) 

21 

11 

12 

42 

26 

3 

49(1*) 

Time between first nnd 
last test (in montJis) 

6 

1 

6 

514 

2% 

1 


414 

3 

V2 

6 


•Indicates the number of auestionable reactions -n-hich are included In the total flg-ure. 


From the Pediatric SetA'ice of the Xem York Medical College & Flower-Fifth .Avenue 
Hospitals and .Metropolitan Hospital. Xew York. 
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111 Case 4, tlioi’c wove thvoc occasions on wliicli an area of erythema was 
noted which disappeared after forty-eipht hours and llien was suhscfiuentli 
followed by negative results. 

In Case II, this occurred once and was .similarly iollowcd by negatiie 
rc.snlts, giving the imprc.ssion that it was a mild, local, infianimatory reaction. 

Tuberculin patch tost (Vollmcr) was used on another group of cleien 
infants ranging in age from 2 to 10 months and on one child of 3 years. 

It was applied over the intenscapnlar area, read forty-eight hours after 
removal, and when negative was immediately followed by another one applied 
to anotlier area. 

This procedure was followed except foi' several iiatients of both grou])s, 
who were isolated in a contagious disease hospital during periods of contagion, 
at which time tests ivcre not done. 

From eight to twent.v-ninc patch tests were done on the infants over a 
period ranging from one to six months, as illustrated in Table II. 



Taui.e 

II. 

TfnEucci.iK 

P,\TCII TEKTI.N'fi 





Case 

1 

n 

3 

4 

5 

C 

7 

s 

9 

10 

11 

12 

Sex 

M 

M 

M 

M 

AI 

M 

F 

F 

EM 

F 

M 

F 

(Jolor 

W 

C 

W 

W 

C 

w 

C 

AY 

c 

C 

C 

W 

Age at onset 
(in months) 

2 

7 

4 

4 

6 

10 

7 

3 

8 

30 

2 

4 

■dumber of test? done 













December 


2 

2 

2 

2 

2 

2 

2 

2 

9 

2 

2 

January 

1 

7 

7 

7 

7 

7 

7 

7 

C 

G 

7(1*) 

0 

Debruarv 

3 

3 

O 

2 

3 

2 

1 

2 



3(1*) 


March 

7 


s 


2 

6 

O(l’) 

3 


7(2*) 

1(1*) 


April 

7 


7 


3 

O 

o 

3 

7 


5(1*) 

4(1*) 


May 

7 


3 



7 

O 

4 


7 

7 


June 

2 





2 




2 

2 


Total number 

27 

12 

27 

11 

17 

29 

22(1*) 

25 

8 

29 (3») 

26(4*) 

8 

lime between first 

5 

ly, ly. iiA 

4 

G 

4y, 

4y> 

1 

6 

6 

1 

and last test (in 
months) 













•Indicates the number 

of questionable 

reactions 

which are included 

in the 

total fi^re. 


In Case 7, there was one que.stionable reaction (area of erythema which 
disappeared within forty-eight hours) on JIarcli 29 but all subsequent tests 
were negative. 

In Case 10, questionable reactions occurred on lilarch 25 and 29 and on 
April 11, but all others that followed were negative. 

In Case 11, similar questionable reactions occurred on January 27, Febrti- 
arj- 2, IMarch 5, and April 15, but all other tests were negative. Because of 
these questionable reactions, Ca.se 11 (same as Case 11 in Table I) Avas also 
tested with 0. T. forty-nine times and except for Way 1, rvlien a slight, transient 
erythema was noted, all tests were negatirm. 


SUArMAHY AX'D COX'CLUSIOX 

1. Twenty-three nontuberculous infants were tested for hypersensitivitv 
to repeated tests of tubcrcubn using the patch test and the O.T. ^ 




CO 
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2. No evidence of any definite or lasting sensitivity could be detected. 

3. Therefore, it is felt that it should be safe to follow anj”- suspicious cases 
with routine skin testing as long as no evidence of tuberculosis is proved. 
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FAILURE OF GA?»BIA GLOBULIK TO PREVENT VARICELLA 


Mokris Scuakffku, SI.D., and John A. Toomfa', ]\LD. 
Cdkyedand, Ohio 


M ost physicians regard chicken, pox as a rather benign disease n-hicli, ex- 
cept for the infrequent complication, is ■witliout serious consequence. How- 
ever, in the institutioir, the pediatrics ward, the isolation hospital, or orplianage, 
it may assume an importance greater than that of a mere inconvenient nuisance. 
Cross-infections and sporadic outbreaks, once begun, may become recurrent 
every few weeks. Tliis results in the t 3 ’ing up of wards for considerable periods 
of time. It maj’^ even cause the closing of an entire service. In any^ event, it 
seriously handicaps the normal operation of the unit. 

For this reason, as well as for the protection of the occasional child at a 
period when varicella infection maj' not be desirable, an effective prophylactic 
measure would be of considerable value. The preparation of a vaccine is not 
likely, at least not until varicella virus has been transmitted to lower animals 
or their embryos, which transmission lias not as j'et been accomplished. From 
time to time claims have been made concerning the efficiency of pooled human 
adult serum or convalescent serum.' On the other hand, equally poor results 
have been reported,^ and since these have been based on more thoroughly exe- 
cuted and carefuUy controlled experiments, they have been more convincing. 

The excellent passive immunity afforded by human serum gamma globulin 
against measles® and infectious hepatitis, ■* its high scarlatina and diphtheria 
antitoxic titers, and its availability in generous amounts through the agency of 
the American Red Cross, prompted us to determine whether gamma globulin 
may not also contain an antivaricella factor and thus be of value in the preven- 
tion or modification of chicken pox. In two previous attempts, no significant re- 
sults were obtained by Greenberg® with gamma globulin against rubella and vari- 
cella, while excellent results are claimed by Funkhouser.® 

An opportunity to conduct our first trial appeared in April, 1946, when 
in an orphanage housing forty-one children of -both sexes, aged 3 to 5 years 
five cases of variceUa occurred, the first on April 7, a second on April 9, and 
three on April 10. The source of exposure was imknown. 

On April 11, four days after exposure, the remaining children were divided 
into two groups. Group A consisted of thirteen children with histories of pre- 
vious varicella infection. Group B was comprised of twenty-three children 
without histories of chicken pox, and this group was further subdivided into 
Group I, having ten children to he treated udth gamma globulin, and Group II 
with thirteen children to serve as untreated controls. After the treated group 
received 5 c.c. of gamma globulin intramuscularly, aU of the children were per- 
mit^ free and intimate contact with those having varicella. 


ana the^'Sep'^rtment ^ P^?ltric^'’wcltSn Keserv™UniverSty.'^’^®‘°''^ Diseases. City Hospital 
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Four secondarj' cases appeared in the control group, one each on April 27, 
29, 30, and May 11. A fifth case occurred on Maj'^ 27, and a sixth on June S. 
It u’as subsequently learned that three of the ten children inoculated had had 
chicken pox pre^uouslj', leaving 7 in this group, none of whom contracted 
chicken pox. 

Despite these promising results, it was felt that no conclusions were war- 
ranted at this point until they were amply confirmed by further trials. Later, 
two other occasions presented tliemselves and attempts to verify the original 
findings were made. These resulted in complete failure. 

The second trial Mms conducted in a day nurseiy in Slay, 1947. There were 
approximately seventi'-five children of both sexes, mostly of preschool and some 
of school age in attendance. A 6-year-old girl who had been previously well 
had complained of a stomach-ache on April 29. She had no fever at this time. 
On April 30, she appeared normal and had no complaints. Tliat evening she 
broke out with “a few spots” on her bod 3 ^ She was brought into the nui-seiy 
on Maj^ 1. On examination, she was found to have a generalized eruption 
and was sent home immediatelj', having had no contact with any of the other 
children at the nurseiy at that time. A ph 3 'sician who saw her at home the 
next da 3 ’' made a diagnosis of chicken pox. On ]\Ia 3 ’^ 6, the fifth da 3 ' after ex- 
posure, upon being informed of the situation, twent 3 ’’-three of the children at 
the nursery who had histories of not having had varicella previousl 3 ^ were di- 
vided in half. Eleven of tliese received 5 c.c. of gamma globulin intramuscu- 
larl 3 ’’ and twelve were untreated. Between ]Ma 3 ' 14 and 27, six cases of varicella 
appeared in the treated group and six cases wei’e observed between j\Ia 3 ' 10 and 
20 in the control group. 

Tlie third trial urns carried out in the orplianage mentioned above in March, 
1948. B 3 ' this time, there had been a considerable turnover of inmates so that 
tile majorit 3 ^ of them had been newkv admitted since the outbreak in 1946. On 
the sixth da 3 ' of that month a child came down with chicken pox. On March 8, 
the second da 3 * after exposure, when our attention was called to this, there were 
fort 3 ' children, fourteen of whom were said to have had chicken pox; the remain- 
ing twent 3 "-six were divided into two groups of thirteen each. In the first group, 
each child received 10 c.c. of gamma globulin intramuscularl 3 '. The second 
group .served as control. Between the nineteenth and twent 3 '-third da 3 ' of 
March, chicken pox occurred in seven of the inoculated and in eight of the un- 
inoculated group. 

It is interesting to note that four of the fourteen who supposedfv had had 
chicken pox prcviousfv became infected on March 20. This demonstrates that 
because of the unreliabilitA- of liistories in institutions, it is important to utilize 
large numbei’s of adequatekv controlled groups to ensure tlie validit 3 ' of results. 

Eecenth', at about the time of completion of our third series, a report by 
I<’unkhouser“ appeared, describing four separate episodes where the treatment 
of groups of seven, sixteen, twent 3 '-three, and tlnrt 3 '-one exposed children with 
2 to 5 c.c. of gamma globulin gave 85 to 100 per cent protection against varicella. 
He was fortunate in being able to inject these children on the first da 3 ' follovring 
appearance of the varicella lesions on the primari' ca.se. Perhaps this earfv 
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treatment may account for the disjrarily in our results, since our contacts were 
not inoculated until two to five days after the eruption appeared on the first 
case. Unfortunately, I'^unkliouser failed to include uninoculated controls. 
Because varicella is admittedly one of the most contagious diseases, with a high 
morbidity among susceptihlc contacl.s, Funkhouser’s results appear highly sug- 
gestive. Nevertheless, (lie lack of controls detracts from the significance of 
liis findings, for accurate interpretation and the evaluation of the validit}’’ of 
such results is rendered difficult, if not impossible, by the omissio7i of suitable 
controls. 

WliOe we do not consider our results final, it would appear at this time 
that gamma globulin, given to children in 5 c.c. or 10 c.c. doses intramuscularly, 
is not an effective prophylactic measure against varicella, since it failed to pre- 
vent or modify the disease in two out of three controlled experiments whei’e it 
was given tw'o to five days after exposure. We do not know how to explain the 
contradictor}' results in our first trial whci’c thei'c was apparent protection by 
gamma globulin. Because histories in orphanages are frequently unreliable, it 
is conceivable that many more of the children than the three later discovered in 
the treated group ma}' have had varicella previously. 

It is possible that earlier administration may be of benefit, but even if 
true, it -would not ahvaj's be feasible and \vould be of limited practical value. 
This point, however, deserves further elucidation and opportunities will be 
sought to investigate the effect of gamma globulin administered on the first day 
following exposure to the erupted ease and possibly also prior to exposure. 


summary 

In three series of experiments, children exposed to varicella were given 
c.c. or 10 c.c. of gamma globulin intramuscularly, tw'o to five days after the 
primary case -with the erupted lesion appeared. 

In the first series, five secondary cases appeared in thirteen untreated con- 
trols, while seven children inoculated with 5 c.c. of gamma globulin' four days 
after exposure remained free of infection. 

In the second series, six of eleven children treated five days after exposure 
and six of twelve controls developed chicken pox. 

In the third series, seven of thirteen children treated tw-o days after ex- 
posure and eight of thirteen controls developed chicken pox. 

No explanation is evident for the apparent success in the first series, but 
it is possible that the histories of not having had varicella previously may have 
been unreliable. 

Gamma globulin does not appear to afford passive immunity under the 
conditions of these experiments. 
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ELEGTROENCEPIIALOGKAPJIV IN 


HEJIAVJOK I’ROBJ.EiAr OJJIEDREN 


C. Ardi;k IVI.D., and MAit(iAKi;T A. 1;i:nnox, 

Ni:\v irAVKX, CoNX. 


QINCE 1937, wlieii Solomon, .Insper, and Bradley' i-epoiled a high incidence 
>J of electroenccphalographic alinonnality in cliildrcn willi beliavior disorders, 
there have been repeated reports in llic lilcralni’c confirming this oiiginal 
finding.-'"’ All reports but one indicate a 50 to 70 per cent incidence of cleetro- 
encephalographic abnonnalit.v in beliavior pioblem children. Jenkins and 
Pacella," by contrast, report 22 per cent EEfl abnonnalit.v in a group of fifty 
delinquent boys. The type of abnonnalit.v has been described as paroxysmal*' 
or sloiv,-"'’ ” with larc reiiorts of focal abnormalities. " The explanation of 
the high incidence of electroenecphalograjihic abnormalit.v has varied widely. 
Some authors suggest that certain ehildi'cn with behavior disordcis possess the 
personality and electroenccphalographic abnormalities of epileptics without clini- 
cal seizures"’" It has been suggested that the eleetioencephalographic abnor- 
inalitj' indicates immaturity,” lack of control," and disturbance of cortical 
function,* and that these traits characterize the jiersonality disturbance as well 
as the electroencephalogram Others saiggest that the EEO and personality 
abnormalities are inherited tiaits in man.v instances'’’"’ h'inallj’’, the opinion 
that EEG abnormalities in behavioi- problem children ma.y be due to organic 
brain pathologj’ is based on the following facts, organic pathologj* is knoum to 
be capable of producing EEO abnomalitv ; some investigators have i-eported a 
correlation between EEO abnoimalit.y and a historj' suggestive of brain dam- 
age;"’"’” and an association has been icported between certain personality 
features, thought to be due to organic impairment, and EEG abnormality." 
There is no direct evidence on the basis ol other findings that organic impair- 
ment docs, in tact, exist in some of these eases 

Greenblatt, Levin, and Atwell’" have lepoited a series of adult patients 
suspected of having biain damage who were studied by means of psychological 
tests and EEO. They leport greater aceurac.v for the psychological tests than 
for the electroencephalogram, but the greatest diagnostic accuracy was achieved 
by the use of both tests Ol the patients in whom both tests were abnormal, 91 
per cent were diagnosed as having brain damage. Forty-three per cent of the 
patients in whom both tests weie noimal were diagnosed as having brain dama"e. 
The authors point out, however, that man.v of the patients had brain disorders 
which were cither ancsted or slowly pJogiessive, and that a normal EEG mav 
be found in spite of the presence ol demonstrable organic pathologj- under these 
conditions. 


^or the detrree of 
’■"'J »'■' UM-artment of Psjchiato’. Yale Uni^er.,t^ 
\l<u<l h> I Rrr-inl frotii tli< M<dl< .1 Iliild irrh Kunrl Ynlf University. 
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Sarason and Sarason,^^ working -ndtli familial defectives, were able to dem- 
onstrate a correlation between “organic” findings on psj'cliological testing and 
EEG abnormality. The authors report a 60 per cent incidence of EEG abnor- 
mality in patients wlmse psychological test results suggested organic impair- 
ment, as against IS per cent abnormality in patients who had no “organic” 
signs on ps.vchological testing. The same authors” found the same correlation 
between EEG abnormality and organic signs on psychological testing in a group 
of cerebral palsied eliildren, all of ivhom- liad neurological evidence of brain 
pathology. The authors conclude that both the psj'chologieal examination and 
the EEG are likely to demonstrate superficial organic brain pathology. 

It was considered likely that the psychological test might provide valuable 
evidence as to the presence or absence of brain pathologj^ in behartor problem 
children with abnormal electroencephalograms. 

MATERIAL AKD METHODS 

The 160 subjects utilized in this studj^ were all patients who had been re- 
ferred for diagnostic electroencephalography bj' Dr. 'William B. Curtis.® 
Through his kindness, the clinical histories of these cases were made available 
and were reviewed for the following items; ( 1 ) family histoiy of psjmhosis, 
alcoholism, epilepsy, or psychopathic personality; ( 2 ) medical history of chorea, 
encephalitis, meningitis, head injmy with unconsciousness, severe illness vdth 
delirium or high fever occurring before the age of 2 years, or a historj^ of ab- 
normal birth (For the purposes of this stud 3 ', an abnormal birth was indicated 
b.v a histoiy of prematuritj^ multiple birth, instniment or breech deliver 35 
cesarean section, or a histoiy of neonatal anoxia. A histor 3 ’’ of one or more 
convulsions excluded the patient from the series); (3) abnormal neurological 
signs. 

All the patients in this group had had psychological examinations as part of 
their diagnostic work-up. The original tests were reviewed 63 ^ Dr. Se 3 mour 
Sarason. Unfortunate^^, most of the children had been given the Stanford- 
Binet test, Form JI. Because of the lack of perfoimanee items on this test, Dr. 
Sarason was able to separate only tliose in whom the evidence for organie factors 
was so strong that it could be clear^v seen, even in the predominatel 3 ’ verbal 
material. 

Electroencephalograms were obtained with a six-channel Grass Electro- 
encephalograph. Electrodes were placed on frontal, central, parieto-oeeipital, 
and temporal areas on both sides. Grounded, interconnected ear leads were 
used. All the electroencephalograms were reviewed and classified according to 
the Gibbs’ classification,” as moderateh' slow (SJ, moderatel 3 ' fast (F,), veiy 
slow (S:), veiy fast (F-), parox 3 'snial (petit mal, petit mal variant, ps 3 'eho- 
motor, spikes, or grand mal), or focal. Records in which slowing was confined 
to the occipital leads wei-e classified separate^'. The nomal control series con- 
sisted of 373 unscreened normal children, aged 2 weeks through 15 3 'ears. Of 
these records, 120 were obtained at the Boston Children's Hospital and were 

•Dr. Curtis is in charge of Psychiatric Ser\'ice in the Community, a Community Chest 
asroncy to which children in need of psychiatric opinion or aid may be referred by schools, 
courts* parents, other agencies. 
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made available through the IdncTncss of Dr. Frederick A. Gilibs, and Mrs. Erna 
L. Gibbs. Two hundred fifty-three records were obtained at the Pediatries 
Clinic of the New naven Hospital, with the collaboration of Dr. Donal L. 
Dunphy. 


SEX 

^lale 

Female 


Tablk I 


i:i.i:cTHOi:s'ci’.i'iiAi,o(!i!AM 



XOUMAIi 



AUXOnMAIi 


NO. 1 

7c 


NO. 1 

7c 


S5 

GO 


US 

51 

;i7 

1!) 

51 


IS 

J!) 


PER CENT 

90- 


80- 


70- 


60- 


50- 


40- 


30- 


20- 


10- 


3.1 

40 35 

HjL 


PAROX. 

OCCIR 

SLOW 


B9.S 



Q 


NORM. 


3 I 


FOCUS 


ELECTROENCEPHALOGRAPH 1C CLASSIFICATION 
160 BEHAVIOR PROBLEM CHILDREN □ 373 NORMAL CHLOREN 


Pie. 1.— Pare®, paroxysmal (petit mal. spikes, paroxysmal slow) ; Occip. slow occipital slow 
IPE ; S2, very slow ; Si, moderately slow , Pi, moderately fast ; P;, very fast. 

RESULTS 

Incidence of EEG AhnormaliUj.—OI the 160 patients in this series 56 or 
35 per cent, have abnormal EEG’s. The distribution of EEG abnormalities is 
shovTi in Fig. 1, where the distribution of EEG abnormality in normal children 
is given for comparison. Examples of abnormal electroencephalograms from the 
behavior problem group are illustrated in Pi"'. 2. 
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Sex Disinbuiion.—Mi\\c paticnls ouliuimhcv female palienls by three to one 
iu this sei’ics. Tlie girls have a liighor percciilage oi HHC! abnorinalilj' tlian the 
boys (Table I), but there is no marked diflcrcncc in type ol I'vlofi abnormality 
Iietween boys and girls. 

Family Jlisiory.—A positive family history (immediate relative with aleo- 
holism, psychosis, psychopathic personality, or epilepsy) was recorded in forty- 
six instances. EEG abnormolil.y is not correlated with these items in the family 
history in this series (Table II). 

PosUivc Medical llisiory. — A positive medical history (abnormal birth, 
head injuiy, illness with delirium, or high fever before the age of 2 years) was 
recorded in thirty-four instances. There is a .slight correlation between a posi- 
tive medical history, as defined, and an abnormal EEG (Table II). No item in 
the pei'sonal history showed a liigher degi’ce of correlation with an abnormal 
EEG than any other. 

Neurological Examinaiion . — Seventeen patients had positive neurological 
findings. These consisted of coarse choreiform movements of the extremities in 
fourteen, abirormal associated movements in five, hyper-reflexia in two, and 
nystagmus in one. These abnormalities tend to be assoeiated with abnormality 
in the EEG (Table II). 

Psychological Test Results. — Stanford-Binet scores in the series ranged be- 
tween 58 and 140. The score was belotv 80 in ten and above 120 in six patients. 
A total of ninety-three patients had psychological examinations which were ade- 
quate to pennit evaluation of possible organic factors. Thirty-trvo of these, or 
34 per cent, had abnormal EEG ’s. Thirteen of the ninety-three children had 
ps 3 mhologieal test results wdiich were considered indicative of organic impair- 
ment. There is a correlation between p.sychological evidence of organic impair- 
ment and electroencephalographic abnormalitj’^ (Table II). 


Table II 
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DI.SCUSSION 

The present investigation confirms reports in the literature of a higher 
cidencc of EEG abnormality in behavior problem children (35 per eentl tl 
m normal children (10.5 per cent). The percentage of abnormality is not 
high as that reported by the ma.iority of authors, who have found 50 to 70 
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cent abnormality.-'’'* This is especially unexpected since the behaidor problem 
children who comprise this series are not the average of behavior pi’oblems, but 
are ehildren in whom the referring physician suspected ‘ ‘ central nervous sj^stem 
dysi’hythmia” as a factor and asked for an EEG as an aid in diagnosis. 

JIale patients outmmiber female by three to one in this series, j^et 49 per 
cent of the girls have an abnormal EEG as against 31 per cent of the boys. Only 
slight sex differences have been observed in nonnal children’'* — differences hardl 3 ’’ 
great enough to account for the discrepancy in our series. It is probable that it 
takes a more severe personality- disturbance to require referral of a preadolescent 
girl for psj'chiatric help than is the case witli boj's. This ma.y^ explain the small, 
number of girls, but it does not explain whj^ the girls have a higher percentage 
of EEG abnoiTnality unless the severity of behavior disturbance is correlated 
with EEG abnormalitJ^ There is no evidence in the present series which would 
indicate that this is so. 

EEG abnomalitj- was observed in fifty-six of the 160 children who comprise 
this series. The type of EEG abnomaliW observed in the present series was 
nonspecific in type and moderate in degree in thirty-three, or more than one-half 
of the cases. These abnormalities (moderatelj- fast and slow) cannot be consid- 
ered even suggestive of the type of pathology. Seven patients had veiy slow 
or veiy fast activity, which was no more sj)eeifie than the moderate abnormalities 
but much more indicative of some tj^pe of pathology". Nine patients had slowing 
confined to one brain area, or spikes — abnormalities which are fairly" definitely 
indicative of organic brain pathology" in the absence of a history" of seizures. 
Only- one patient had the three-per-second spike and wave abnormality" which is 
almost always diagnostic of epilepsy". 

As to the interpretation of the EEG abnormalities, the findings in this study" 
do not support the view that behavioiul difficulties in children are related to 
epilepsy" in the absence of overt seizni'es as suggested by" Jasper, Solomon, and 
Bradley,^ and Strauss, Rahm, and Barrera.’ Gottlieb, Ashby-, and Knott,® and 
Kennard’® also lay stress on hereditary or “genogenic” causes for EEG (and 
presumably behavioral) abnormalities in these cases. The present study- does 
not confirm the finding of a correlation between EEG abnormality and a positive 
family history® of alcoholism, psychosis, or psy-chopathic personality-. Indeed, 
since these conditions are not in themselves associated with EEG abnormality- in 
our experience, no such correlation was expected. There were too few positive 
family histories of epilepsy- in this series to allow evaluation of this item in the 
family history. Patients with a personal history of coni-ulsions were excluded 
from this series. The only positive correlations found in this study- were between 
EEG abnormality and a past personal history of possible brain damage, abnor- 
malities on neurological examination, and “organic” signs on psychological 
examination. It seems plain, then, that many children with behavior problems 
and EEG abnormality have organic brain patliology. Tliis supports the opinion 
of Brill and coUaboratoi-s.® Jenkins and Pacella,’ and Gottlieb, Ashby-, and 
ICnott.® It leaves unexplained the patients with abnormal EEG’s who have no 
evidence on the basis of history, physical examination, or psychological test of 
organic abnoimality. 
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Except foi’ patients with organically determined hyperactivity, impulsive- 
ness, and distractibility, there is no reason to suspect a sjiccific relation between 
the brain pathology and behavioral difliculty. “In tlic ])rescnt state of our 
knowledge it is probably wise to assume that in interpreting behavior disorders 
an abnormal electroencephalogram is an indication of a . . . central nervous sys- 
tem which proves a liandieap in social adjustment, just as would iioor vision, 
faulty muscular coordination, or a similar constitutional defect.”'' 

Nor is there any reason to believe that an abnormal EECl implies a poor 
prognosis. The EEG may be of aid in that it may indicate the ])Ossibility oi an 
organic handicap to which the iiaticnt can be Iielped to make an adequate adjust- 
ment. “A defeatist attitude is in no .sense justified merely beeausc of evidence 
of electrocortical dysfunction. . . .It is possible that EEG may become a valu- 
able aid in determining or recognizing many of tbc.se handicapped personalities. ’ 

The diagnosis of organic handicap cannot be made on the basis of the EEG 
alone, since the history and neurological examination may suggest this factor 
when the EEG is normal. The present study suggests that psjmhologieal testing 
may be a valuable addition to the diagnostic armamentarium. Unfortunately, 
the psimhological test material available for this studj' was not detailed or com- 
plete enough to allow a definitive evaluation. The results are suggestive enough 
to warrant further investigation, and this is being carried out at present. 


SUJIMARY AND CONCLUSIONS 


1. One hundred sixty children with behavior problems were studied electro- 
eneephalographieally in the course of the diagnostic wmrk-up. Fifty-six of these, 
or 35 per cent, had an abnormal EEG as contrasted wdth lOi/^ per cent in a 
normal group. 

2. The EEG’s w'ere moderately slow or fast in thirty-three, very slow or 
fast in seven and slow in the occipital leads only in six. Nine patients had focal 
slowing or spikes, considered indicative of organic brain pathology in the ab- 
sence of a history of seizures. One patient had petit mal waves. 

3. Electroencephalographic abnormalit 3 ^ does not correlate with a positive 
family history in this series. It does correlate with positive findings on neuro- 
logical examination, a personal history of possilile acquired brain pathology, and 
“organic” signs on psychological testing. 

4. It is concluded that EEG abnormality in behavior problem children may 
indicate organic brain patholog}^ It is suggested that this organic involvement 
usually bears no more specific relation to the behavior disturbance than anj'^ other 
type of handicap. 
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Case Reports 


CANDIDA ALBICANS AND CRYPTOCCCCUS NEOINJRJIANS 
OCCURRING AS INFECTIVE AGENTS IN AN EIGHT- YEAR-OLD BOY 

Charles Spicer, JI.D., "Wilkes 0. Hiatt, M.D., and John P. Kessel, Pii.D. 

Los Anoeles, Caiae. 

introduction 

I T IS the purpose of tliis presentation to record the occurrence of Candida 
albicans and Crijjdococctis ncofonnans in the same individual. Either of the 
fungous infections individually could have heen responsible for tlie .symptoms 
ohsen’ed. Cutaneous infection' by Candida albunicans is common. This 
fungus causes other clinical manifc.stations wliich ma.v be either localized or 
disseminated, acute or chronic, inflammatoiy or indolent, and which may 
affect the mucous membi'anes,- the gastrointestinal tract, the respiratory 
tract,^' ^ or the central nervous sy.stcm,'’"' singly or in combination.®’ ® 

Cryptococcus neoformans also is pathogenic for man, involving more 
frequently the central nervous sy.stem and the lungs,"’-" and le.ss frequently 
the viscera,'® nasopharyngeal structure.s, lymph nodes, muscles, bones, and 
skin.'®-'® 

In this case the first infection observed was Candida albicans as proved 
by laboratory studies. The terminal infection with central nervous system 
manifestations was Cryptococcus neoformans. 


report op case 

B. D. R., an 8-year-oId white boy, was admitted to the hospital on 
Jan. 23, 1945. He was emaciated and chronically ill in appearance. The 
chief complaint was that of diffuse, crusted, skin lesions over his face, scalp, 
left shoulder, fingers, and toes. The onset occurred four years prior to 
admission with the development of a “ringwoiTn” type of lesion on his 
chin which subsequently spread over his entire head, shoulders, upper 
chest, and arms. These lesions cleared after x-raj’^ and iodide therapy, 
only to be followed in a few weeks by a generalized eruption, from which 
Candida albicans was cultured. Later a large, dark, crusted, hornlike lesion 
developed over one fingernail. Graduall 5 ’ all but one fingernail and all 
of the toenails were involved by a similar process (Pigs. 1 and 2). The nail 
and cutaneous lesions persisted as observed on admission. 

The past histoiy revealed that the patient had pneumonia at 8 months 
' and again at 21 months of age. During the fourteen months prior to 
\ admission he had four attacks of "pneumonia,” which were acute pulmonary 
) episodes with high fever (106° P.), cough, purulent sputum production, and 
\ chest pain, lasting several daj's. The patient had a low-grade fever through- 
1 out his illness as well as an inteimittent, slightly productive cough. Two 
1 months before admission a roentgenogram of the chest showed a large infiltrative 
.Vype of lesion suggesting abscess formation in the central portion of the 
■inght lung. 


r' Of PathoIOBrj- of the Childrens Hospital, Los Aneeles and the 
C -allf^mla? Pediatrics and Bactenoloe>' of the School of Medicine. Universify of Southern 
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During the three years before admission six abscesses developed involving 
tlie face, left knee, and anal region. All of these drained spontaneously 
except the peri-anal abscess, which required incision. At the time of abscess 
formation the mucous membranes of the mouth and tongue became involved. 

The patient lived in Kansas during tlie first year of his illness and then 
moved, with his family, to Los Angeles. 



Fie. 2. — Photoeraph of the lesions of the toenails and the toes. 

AdniissiVni examination . — The patient vas a poorly developed, poorly 
nourished, chronically ill white boy of S years. Over the face and forehead 
were numerous diffuse, nonerythematous papular lesions which were covered 
by a rather adherent serum crust. Some of the lesions were excoriated. The 
same process involved the scalp, where it was associated with alopecia. TheS’3 
lesions averaged approximately 0.5 cm. in diameter. Over the shoulders anO 
the left ai’in were larger eireinatc lesions from 2 to 3 cm. in diameter, with 
pale centers and erythematous borders. The toenails and all of the finger- 
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nails except that ol! the left index finucr appeared as browisli-hlaclc horns 
1 to 1.5 cm. thick. There was marked clubbing of llic distal plialangcs. ilie 
oral mucosa, tongue, and gums were profusely covered with a while, luny 
mucoid covering and wore hypcrcinic. Tlic axillary and inguinal Ij'inph nodes 
mere small, shotty, and nontcndcr. The ebost was very thin with retracted 
interspaces. Slight dullness to percussion ■was noted over the entire right 
luns. Auscultation revealed diminished breath sounds and coarse rales both 
anteriorly and posteriorly over the right lung. The heart was slightly en- 
larged to percussion; the rate ■was 140 beats per minute and the rh^’tbm 
uas regular. The spleen was palpable 1.5 cm. below the left costal margin; 
the liver and kidneys were not palpable. The musculature throughout 
showed marked atrophy. There were no abnormal neurologic findings. 



_ , 3 — Photograph of a roentgenogram of the patient’s chest taken on March 28 , 1945 . 

bilateral soft nodular densities are ^een extending outward from both hilar regions. The 
uensities are much more pronounced on the right, involving nearly the entire lung 


Laboratory tests, including ‘Wasserman test, were -within normal limits 
with the exception of the erythrocyte sedimentation rate, tvhieh tvas 46 mm, 
in one hour (Westergren). There mas also a slight trace of albumin in the 
urine. Skin tests with oidiomycin, trichophytin, coccidioidin, and tuberculin 
tvere negative. On admission blood cultures failed to show grotvth on blood 
agar, beef broth, brain broth, and on Sahouraud’s medium. 

Roentgenographie repoids of the chest revealed soft nodular densities 
emending outward from hotli hilar regions, more pronounced on the rio-ht 
(Fig. 3). Roentgenograms of the long bones were negative. ° 

Course.— The patient remained afebrile during the first week in the 
liospital. During the second week he began to run a septic temperature curve 
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daily witJi elevations of 104° F. Kales were heard, tlirougliout the chest and 
were more marked on the right. A roentgenogram taken Feb. 2, 1945, revealed 
the densities of the right lung to have increased. The white cell blood count 
rose to 16,400 per cubic millimeter with 77 ])er cent jmlymorphonuclear 
neutrophiles, IS per cent lymphocytes, and 5 per cent monocytes. Blood cultures 
were negative. Sidfadiazine thei-apj’^ was inaugurated and the patient’s con- 
dition improved. The laboratory reported. that cultures from the skin lesions, 
mouth, and sputum were positive for Candida dlbicanis. The identitj’- of the 
infecting organism was confirmed by sugar media reactions and by inoculation 
into rabbits. Following this acute pulmonary episode the patient’s general 
condition remained stationary with a persistent low-grade fever of 101° F. 
Gradual!}’ there was a recurrence of leucocytosis, which ranged between 
15,000 and 16,000 white blood cells per cubic millimeter -with 70 to SO per 
cent neutrophiles. 

Forty-four days after admis.sion an intradei'mal skin test was performed, 
using 0.1 e.e. of a 1 to 10 dilution of a heat-killed, saline suspended, autogenous, 
Candida antigen. No reaction occurred after forty-eight hours; a repeated 
dose of 0.1 c.e. of the undiluted antigen produced a zone of erythema and 
induration 0.5 cm. in diameter after forty-eight hours. An attempt M’as 
made to desensitize the patient to his autogenous antigen prior to specific 
therapy with iodides. The procedure followed a modification of the desensiti- 
zation procedure outlined by Smith, Baker, and others.’” Following the third 
injection of the autogenous antigen the patient had an acute exacerbation of 
the pulmonary symptoms. Peneillin as well as sulfadiazine was administered 
to combat secondary infection. The autogenous vaccine was continued until 
after the fifth injection, when it became appai*ent that the patient was in quite a 
critical condition. He was given two blood transfusions of 150 c.c. each. The 
attack gradually subsided, although the pulmonary findings remained stationary. 
The patient's eoui'se, following the second pneumonic episode, was gradually 
but continuously downhill, with weight loss, anorexia, intermittent vomiting, 
malaise, increasingly productive cough, and continv\ed low-grade fever. In 
March, 1945, another attempt to desensitize him was begun but failed to alter 
the downhill course. Intravenous gentian violet and oral potassium iodide were 
instituted in April, 1945, after a Tirine culture was reported positive for 
Candida albicans. 

On April 30 the patient complained of severe headache and one da}- later 
became lethargic. The spinal fluid was cloudy and under increased pressure. 
Cultures yielded Candida albicans and a roentgenogram of the chest revealed a 
miliaiy spread throughout with no apparent involvement of the pleura. Cultures 
of the spinal fluid and ui’ine taken on May 3 yielded both Candida albicans and 
Crypt ococcus ncoformans. On May 5 the temperature rose to 104° P. and the 
patient, who had been comatose for thii’ty-six liours, expired. 

XECROK.SY 

The body was that of a poorly developed, markedly emaciated white male 
child. The skin and nail lesions had the same appearance as on admission. 
The right Inng, which was bound to the parietal pleura by large blanket 
adliesions, weighed 360 grams; the normal weight for the age group is 147 
grams. The left huig weighed 360 grams; the normal weight for the age gi-oup 
is 152 grams. On palpation the lungs were firm and contained verj’ little 
air. The Inng sectioned with great resistance and the cut surface revealed large, 
fimt, yellow and white areas from 1 to 4 mm. in diameter (Pig. 4). The 
tracheobronchial lymph nodes were large, measuring from 1 to 1.5 cm. in 
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diameter. The pulmonary inueosa was iiijceled and ronglioncd. Small white 
nodules were scattered throui'hout the liver, n'he spleen was almost twice the 
normal weight and contained many small white nodules throughout its pulp. 
The mesenteric lymph nodes were enlarged. There were also small ivliite 
nodules throughout the renal tissue. The brain revealed small, firm, yellowish- 
nliite nodules averaging 1 mm. in diameter seattcred jiroliisely over^ the 
posterior parietal region and over the oecijiital lobes and cerebellum; occasional 
areas of firm white exudate were scattered over the meninges. On section the 
process was seen to involve only the surface of the brain. All sections of 
the nodules described grossly revealed Ibe same ty])e of lesion microscopically. 
These .structures were composed of loose .swirls of connective tissue containing 
transparent yeastlike cells with capsules, occasional giant cells, and e])itheloidlike 
cells, and surrounding thc.se cells a collar of dense fibrous tissue strands en- 
me.shing many small I'Ound cells (Fig. 4). In some of the larger lesions, 
large areas of necrosis were seen. The .sections of the brain .showed marked 
vascular conge.stion and marked inflammatory reaction of the meninges, which 
were infiltrated by many iiolymorphonuclcav neutroi)hilcs, small round cells, 
and fungous cells.' The cortical ti.ssue was invaded by well-eii-eumscribed areas 
in which the parenchyma was de.stroyed, leaving spaces containing' only 
fine fibrillary strands of tissue in which fungous cells were seen (Fig. 5). 



Pie. 4. 


Pig. 5 


bection ot tho patients lung The alveoli aie fllled with 
eliPd inBammatory cells. The alveolai walls are thick- 

eneo ana contain fibrous tissue strands. 

lesion^comni7iMl'r°‘io"l‘®fi°®''fiP’'v.°^ section of the cortical tissue of the patient’s brain. The 
and CrmilJoccus form° " Parenchyma and the .space is fllled with fibrillaiw strands 


MYCOLOGY STUDIES 

On the parent’s admission to the hospital scrapings taken from the face, 
scalp, fingernails, and toenails were examined microscopically in potassium 
Hydroxide. . Candida was noted in all specimens. The sputum and scrapings 
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daily willi elevations oC 104° liales were heard. tlirougliout the chest and 
were more marked on the rigid. A i-oentgenogram taken Feb. 2, 1945, revealed 
the densities of the right lung to have increased. The white cell blood count 
rose to 16,400 per cubic millimeter with 77 per cent pol 3 mioiphonuelear 
neutrophiles, 18 per cent Ivmphocytes, and 5 per cent monocytes. Blood cultures 
were negative. Sulfadiazine therap}' was inaugurated and the patient’s con- 
dition improved. The laboratory reported. that cultures from the skin lesions, 
mouth, and sputum were positive for Candida albicans. The identity of the 
infecting organism was confirmed b.y sugar media reactions and bj^ inoculation 
into rabbits. Following this aciite pulmonary episode the i^atient’s general 
condition remained stationaiy with a persistent low-grade fever of 101° F. 
Gradualh' there was a recurrence of leueoc.vtosis, which ranged between 
15,000 and 16,000 while blood cells per cubic millimeter with 70 to SO per 
cent neutrophiles. 

Fortj'-four daj’s after admission an intradermal .skin test was performed, 
usina 0.1 c.c. of a 1 to 10 dilution of a heat-killed, saline suspended, autogenous, 
Candida antigen. No reaction occurred after forty-eight hours; a repeated 
dose of 0.1 c.c. of the undiluted antigen produced a zone of erythema and 
induration 0.5 cm. in diameter after fort.v-eight hours. An attempt was 
made to desensitize the patient to his autogenous antigen prior to specific 
therai),y with iodides. The i)rocedure followed a modification of the desensiti- 
zation procedure outlined b.y Smith, Baker, and others.’’’ Following the third 
injection of the autogenous antigen the patient had an acute exacerbation of 
the pulmonary .symptoms. Peneillin as well as sulfadiazine was administered 
to combat sccondar.y infection. The autogenous yaccine was continued until 
after the fifth injection, when it became apparent that the patient was in cpiite a 
critical condition. lie was given two blood transfusions of 150 c.c. each. The 
attack graduall.y subsided, although the pulmonary findings remained stationaiy. 
The patient's course, following the second jineumonic ej)isode, was gradually 
but continuousl.v downhill, with weight loss, anorexia, intermittent vomiting, 
malaise, increasingly productive cough, and continued low-grade fever. In 
Jlaz’di, 1945, another attempt to desensitize him was begun but failed to alter 
the downhill course. Intravenous gentian violet and oral potassium iodide were 
instituted in April, 1945. after a urine culture was rcjzortcd positive for 
Candida albicans. 

On April 30 the patient complained of severe headache and one da.y later 
became lethargic. The spinal fluid was cloudy and under increased pressure. 
Cultures yielded Candida albicans and a roentgenogram of the chest revealed a 
miliary spread throughout with no apparent involvement of the pleura. Cultures 
of the spinal fluid and urine taken on May 3 yielded both Candida albicans and 
Crijptococcus vcofonnans. On Jlay 5 the temperature rose to 104° F. and the 
patient, who had been eoinatase for thirty-.six houi’s. expired. 

NncRon.s^ 

The bodj’ was that of a jzoorly developed, mazkedly emaciated white male 
child. The skin and nail lesions had the same appeaznizce as on admission. 
The i-ight lung, which was bound to the parietal pleura by large blanket 
adhesions, weighed 360 grams; the normal weight for the age group is 147 
gz-ams. The left lung weighed 360 grams; the normal weight for the age group 
is 152 grazns. On palpation the luizgs were firm and eontaizzed very little 
air. The lung sectioned with great resistazzee and the cut surface revealed large, 
firm, yellow and white areas from 1 to 4 mm. in diameter (Fig. 4). The 
tracheobrozzchial lymph zzodes were large, measuring from 1 to 1.5 cm. in 
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diameter. The pulinonary mucosa was injected and r()ut,dienod. Small while 
nodules were scattered throufihoul the liver. 'I'he spleen was almost twice the 
normal wciirht and contained many small while nodules thronp:hon1 its pulp. 
The mesenteric lymph nodes were enlartted. There were also small white 
nodules throughout the renal tissue. The Iirain revealed small, tiriu, yellowish- 
white nodules averaging 1 mm. in diameter scattered profusely over the 
posterior parietal region and over the occipital lohes and ccrehcllnni; occasional 
areas of firm white exudate were scattered over the meninges. On section the 
process was seen to involve only the .surface of the hrain. All sections of 
the nodules described grossly revealed the same lyiie of lesion microseopically. 
These structures were composed of loose swirls of connective tissue containing 
transparent yeastlike cells with capsules, occasional giant cells, and cpitheloidlike 
cells, and surrounding thc.se cells a collar of dense fibrous tissue strands en- 
meshing many small round cells (Fig. 4). In some of the larger lesions, 
large ai-eas of necrosis were seen. The sections of the brain showed marked 
vascular congestion and marked iullammatory reaction of the meninges, which 
were infiltrated hy many polymorphonuclear neutrophilcs, small round cells, 
and fungous cells. The cortical tissue was invaded by well-cii’cumscribed areas 
in which the parenchyma was destroyed, leaving sjiaces containing' onlj* 
fine fibrillary strands of tissue in which fungous cells wei’c seen (Fig. 5). 



Fib I 


Fig. 5 

Fig. 4. — Photomicroeraph ot a section of the mtir-nta 
many ot the Crj-ptococcus forms as yell as inflanimatoi-i- aheoli aie filled \vit 
ened and contain fibrous Ossue strands. 'nnanimatorj cells. The alveolar walls are tWch 

FIb. 5. — PhotomicroBraph ot a section ot the . 

lesion completely destroys the brain parenchyma and Patient’s brain Th 

and Cryptoeoceus forms and the space is filled with flbriilan' strand 

MYCOLOGY studies 

On the patient’s admission to the ImcnUai „ 
scalp, fingernails and toenails were examined SnF 
hydride Cnndid. „„„d i„ iSmA S SS' ” 

sputum and scraping; 
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Fig- 6 


Fig 7 


Fig 6 — Photomicrograph showing a nest of Candida albicans organisms in the cutaneous 
lat ers of the skin This is from a section of a biopsj taken from the toe of the patient 

Fig 7 — Photomicrograph showing the elongated monilial fungi in a lesion of the endo- 
cardium from a rabbit injected intrat enouslv -with a culture of Candida albicans from the 
patient The culture was nom the flnsernails 



Pig s — Photomicrograph show ing tlie monilial forms in the renal tissue of the same rabbit 

as demonstrated in Fig 7 
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from the tongue revealed similar fungous cells. India ink mounts u’cre also 
made of these specimens but no yeasts with cajisulcs were seen. Cultures were 
taken from the areas listed above and these were subculturcd to obtain pure 
colonies for cla.s.sification and preparation of an autogenous antigen. A biopsy 
taken from a toe revealed Candida forms (Fig. 6). The mycologic studies 
were later repeated by the Department of Bacteriology, School of iMcdicine, 
University of Southern California. On the basis of culture, carbohydrate 
reactions'and rabbit inoculation, both laboratories concluded that the fungus 
was Candida albicans (Figs. 7 and S). At this time the study of the cultures 
appeared to be so conclusive that no additional cultures were made and 
attention was focu.ssed on the treatment and clinical course. It Avas not until 
three months after the establishment of Candida albicans as the infecting 
organism, AA-hen meningitic symptoms dcA-cloped, that additional cultures AA'cre 
taken. These cultures yielded both Candida albicans and Cryptococcus 
neoformans. Taa’o hours after death cultures Avere taken from the blood, brain, 
lung.s, Ih-er, spleen, kidneys, and nails. As shoAvn in Table I, Candida albicans 
was again recovered from the nails, spinal fluid, and urine; Cryptococcus 
neoformans Avas recovered from these three sites and Avas the only organism 
reeoA'ered from the brain tissue. Through an accident in the laboratory the 
cultures from the kidney, lung, spleen, and liver Avere lost. 


Table I. 

Akte-iiop.tesi 

ANP POST-MOmXAr Mycoloha- 

Stupies 


AKTE-MORTEM MYCOLOGY STCDIES 



CULTURES 1 



mateeial STL'nmD 

CANDIDA 

j CRYPTOCOCCUS | 

SECTIONS 


Sputum 

X 




Kails 

+ 




SVan 

+ 


Candida + 


Scalp 

+ 




Tongue 

-i- 




Cultures 48 hours before death 

Urine 

4- 

4- 



Spinal fluid 

+ 

4- 



POST-MORTEM MYCOr^OCY STUDIES 



CULTURES 



ilATERIAU STUDIED 

CANDIDA 

1 CRTPTOCOCCDS 

SECTIONS 


Urine 

+ 

X 


— 


Spinal fluid 

Brain 

Kidney 

Lung 

Spleen 

Liver 

Kails 

Pancreas 

Adrenals 


Cryptococeus + 
Cryptococcus + 
Ciyptococcus + 
Ciyptococcus T 
Cryptococcus + 
Ciyptococcus + 
Cia-ptococcus + 
Ciyptococcus + 


DISCUSSIOX 


The patient here presented Avas first obseiwed nc o 
cutaneous moniliasis Avith roentgenographie findings inrlie f ^ "^^eralized 
pulmonavA' infection The clinical obserA-ations Avere° confinSfd L 1 . 
investigation, and therapy was instituted Avith this dimm^! • 
approved combination of an antigen for desensitization ^In i i 
iodide therapy failed; the patient grew p^^A V Potassium 

dcA’clopcd. Aoise, and meningitis 
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The finding of Cryptococcus as ■well as Candida in the spinal fluid and 
urine cultures, both ante mortem and post mortem, together ■with the occurrence 
of overwhelming Cryptococcus involvement of the tissue of the brain, kidney, 
lung, spleen, liver, pancreas, and adrenals, brings to attention the fact that occa- 
sionalty two fungous infections may exist simultaneously in the same individ- 
ual. This case illustrates clearly the value of repeated frequent cultures. One 
must constantly be on the lookout for secondaiy fungi, and only by serial cul- 
tures can the time of the secondary im'asion be determined. In this case the 
laboratoiy findings indicated that the primaiy pulmonary infection was Can- 
dida and that the Crj^ptococcus was superimposed terminall3\ The latter, how- 
ever, appeared to be responsible for the death of the patient. Another assump- 
tion is that a dormant strain of Cryptoeoecus was present from the first along 
with the Candida and that it developed rapidlj’^ when the patient’s resistance 
was depleted. On the other hand, since Crj^ptoeoecus is at times kno^^ra to 
occur as a primaiy pulmonarj^ infection before seeondarj^ invasion of the central 
nervous s.ystem, it is possible that the pulmonary lesion in this ease was a chronic 
Cryptococeus infection which was not cultured because it was not possible to 
procure a bronehoscopic sputum specimen, and that the Candida recovered from 
the sputum was in the role of a saprophjde. 

During the last few 3 'ears the literature shows an increasing number of 
reports of pulmonary and s3'stemie' fungous diseases, probably because of im- 
proved diagnostic methods for recognizing these diseases. It is important that 
interest in this group of infections be aroused, since the pulmonary manifesta- 
tions simulate the more common diseases of the lungs, and earl3^ differentiation 
ma3^ save the life of the patient.®"' 

We consider the case reported here unique not onty because it occured in 
the first decade of life®® but because of the overwhelming secondar3’' Cr3'ptococcus 
infection occurring terminally, superimposed on a rather long-standing Candida 
infection. 


SUMMARY 

1 . A case is presented of an initial chronic infection of Candida albicans 
which occurred in the first decade of life and in which an overwhelming infec- 
tion b3’^ Cryptococcns neoformans appeared terminall3'. 

2 . The first invading organism fouird rvas Candida albicans. The organism 
rvas identified by clinical manife.stafion.s, hr culture of morpholog3’’, b3' growth 
on differentiating carboh3^drate media, and b3' rabbit inoculation. 

3 . The second organism, found onl3' terminall3", was Cryptococcns neo- 
formans. Identification was obtained through clinical manifestations, crrltural 
morpholog3", and carboh3"drate media differentiation and airimal inoculation. 

The photographs are from the Department of Photography, School of Medicine, Uni- 
versity of Southern California, at tlie Lk)s Ane:elcs County- General Hospital. 
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CONGENITAL DUODENAL ATEESIA 

Eeport of a Successful Surgical Case 

Charles H. Leech, jM.D., and Alfred W . Pinicerton, M.D. 

Lijia, Ohio 

T he tenii atresia signifies complete occlusion; the infant Mntli congenital 
atresia of the duodenum lives but a few days unless it receives prompt sur- 
gical treatment. 

Tins condition, recognized by Calder as early as 1733, was invariabl}’' fatal 
until 1916, wlicn Ernst recorded the first successful treatment. Hiller,^ in 1939, 
and Ward and Cooper,^ in 1943, each reviewed the literature, carefully tabu- 
lated the sueee.ssful eases, and added successes of his own. Later Kautz and 
co-workers- surveyed the literature concerning congenital duodenal obstruc- 
tions in general from the viewpoint of the roentgenologist. In 1945 Sumner 
and Jlorris^ de.seribed the ease of a patient whom the.v had treated successfully 
and whom they believed to be the sixteenth reported survivor. 

During the thirty- two years since Ernst’s case was published the surgical 
techniques of dealing with these infants have been greatly improved, largely 
through the elforts of Ladd, Donovan, Miller, and a few others. Yet today 
medical literature records the six-month survival of fewer than thirtj’- such 
patients. 

It is difficult to gauge the incidence of this anomaly, but the condition is 
probably much more common than is generally realized. From figures pre- 
sented by Davis and Poynter' a quarter of a century ago, we may deduce that 
congenital atresia of the duodenum occurs once in approximately 58,500 live 
births, and Kautz and co-workei’s^ recently asserted that only about 300 cases 
have been recorded. 

The most obvious symptom is persistent vomiting, usuallj' beginning with 
the first feeding. Dehydration is rapid, and death commonH oceui’s during 
the first week; there is no record of survival bej'ond the twelfth day without 
surgical intervention. Exact diagnosis depends upon roentgenologic study of 
the intestinal tract ; absence of gas in the lower intestinal tract indicates atresia, 
and failure of barium to pass through the duodenum after six hours definitely 
localizes the occlusion. Such studj' should be instituted promptly whenever 
clinical observation or history suggests the possibility of atresia. Alertness 
to that which is too often dismissed as a trivial sjmiptom and promptness in de- 
termining its cause offer the onl 3 ' hope of life to these little patients. 

CASE REPORT 

A white female infant was bi-ought to us at the age of 10 daj's with the 
complaint of having vomited after each feeding since birth. 

Jlistorij . — The patient’s birth weight was 6 pounds, 8 ounces. She had been 
treated bj- the administration of subcutaneous fluids. To the best of the parents’ 
knowledge no j-cllow stoools had as j-et been passed. The famil.v histoiy was non- 
contributoiy ; one brother and two sisters were living and well. 

Examination . — The patient weighed 4 pounds, 15 ounces, representing a 
weight loss of moi'c than l^A pounds since birth. A moderate degree of jaun- 
dice existed. Upon rectal examination a small amount of bile-stained meconium 
was obtained; no cornified epithelial cells were found in this meconium. The 
abdomen was not distended and no pj-loric tumor was palpable. The infant was 
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immediately subjected to roentgenologic study. I’lain films revealed an ubsenee 
of gas ill the lower intestine ; tliei’crore, barium was administered orally and 
loentgenograms were made at one, four and one-half, and sixteen hours. The 
duodenal cap filled easily and showed distention, but no barium lelt the first 
portion of the duodenum in sixteen houns. 

Treatment. — Preo])crative care consisted chiefly of the administration 
of physiologic saline solution by the subcutaneous route and Sjuikamin intra- 
musculaily. Gastric lavage preceded surgery. 

Through an incision extending from the ensitorm to the umbilicus the 
presence of 'duodenal atresia was confirmed. After determining that there were 
no other anomalies present in the intestinal tract, an isoperistaltic posterior 
gastroenterostomy was accomplished, under open cone ether anesthesia, twenty- 
four hours after we first saw the patient. 



A. B. 


, pig. lA — Preoperative lianum study one hour after oral administration of barium, show- 
ing filling and distention of duodenal cap. 

Pig IP — Preoperatne barium study sixteen hours aftci oral administration of barium 
snowing complete failure of the contrast medium to pass beyond the duodenum. 


Immediately alter the operation h^odermoclysis of physiologic saline solu- 
tion was begun. Boiled water was offered at three-hour intez’vahs and approx- 
imately one-half of it was retained. The infant was put on a low-fat formula 
nineteen hours posloperatively. Early on the second postoperative day pai’en- 
teral administration of glucose in saline was begim and repeated twice daily 
until the fifth day, when the patient was put on a regular formula and the dailv 
admimstrrnion of ZjTnadrop begiui. On the tenth postoperative day ascorbic 
acid and Dnsdol were added to the diet. Pablum was begun ten days later 
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Results . — There was a slight but constant gain in weiglit from the begin- 
ning of treatment onward. "When discharged, twenty-six days after operation, 
the infant weighed 6 pounds, 15% ounces, and Avas accepting 4 ounces ot 
formula at normal intervals. 

At 3 months of age the child was started on beef and liver soup, potato, 
strained vegetables, jello, and similar foods. 



A. s. 

2A — Postoperatn e barium study of same infant six months later, thirtj minutes 
after oral administration of barium 

Fiff. 2B — NineU minutes after oral administration of barium, demonstrating: functioning 
ana‘;tomosis and normal pas«!age of the contrast medium 


When the jAatient Avas 6 mouths old another barium study AA’as made. 
X-raj’s taken at intervals of thirtj- minutes, one hour, ninetj- minutes, tA\'o hours, 
and three hours shoAved the stomach to be emptj-ing satisfactorilj-. There had 
been no vomiting since discharge from the hospital. Weight Avas 14% pounds, 
length 25% inches, head 16% inches, and chest 15% inches at that time. She 
AA-as then put on a three-meal regime, and her progress continued to be entirely 
satisfactoiy A\-hen last seen, at the age of 9 months. 

SU3IMARY 

Congenital duodenal atresia is an urgent surgical condition of the ncAA’- 
bom. FcAA'er than thirty six-month surA-iA-als have been recorded to date. Ap- 
pearance of the most obA-ious sj-mptom, persistent A-omiting after feeding, justi- 
fies immediate roentgenologic study. 
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'We have reported tlic case of an infant first seen by ns at tlic age of 10 days 
and successfully treated by posterior gastroenterostomy. 
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NEONATAL ASPHYXIA DUE TO BEANCHIAL CLEFT CYST 


Rolaxd B, Scott, M.D., Robert P. Cra\vford, M.D., and 
Warren S. Wilkins, jM.D. 

Washington, D. C. 

N eonatal cyanosis and respiratoiy embarrassment are associated most 
commonly with such conditions as difficult or instrumental labor, use of 
prenatal analgesics or anesthetics in the mother, atelectasis, aspiration of amni- 
otic fluid, cerebral birth injury, and prematurity. Yet occasionallj' tumors 
and cysts, often in obscure locations, may obstruct the ainvaj's and therebj'^ 
lead to asph 3 'xia and/or death. - Therefore, it is important to search for pos- 
sible obstructive masses in infants exhibiting neonatal respiratoiy distress. We 
wish to present a case of an infant iiuth neonatal asphj^xia due to a branchial 
cleft cj’st. 

CASE report 

C. E., a T-daj^-old female infant, was admitted to Freedmen’s Hospital 
Jlaj’- 12, 1947, because of respiratory difficulty present since birth. The family 
historj' was noncontributoiy and the prenatal period was essentiallj’’ uneventful. 
Birth occurred Maj- 4, 1947, at another hospital after a full-term gestation. 
Labor was uncomplicated and lasted four hours. The infant breathed spon- 
taneously* at birth and weighed SYo pounds. Between May^ 4 and Maj’' S the 
infant developed respiratoiy difficultj*. There was inspiratoiy retraction of 
the lower end of the sternum. Intermittent cj-anosis of the lips, palms, and 
soles was observed, particularly after feeding. Respirations were noisj’' and 
crowing in character and on the daj'^ of admission they became rapid. The 
infant salivated constantlj*. She appeared to swallow with difficulty and re- 
gurgitated frequently* during and after feeding. The vomiting was not force- 
ful and vomitus consisted of curdled milk and mucus. The appetite remained 
good and the infant had a strong sucking reflex. Stools were normal. There 
ivere no eoniuilsions. 

Physical examination disclosed a poorly* nourished, dehydrated, Negro fe- 
male infant, weighing 5 pounds, 4 ounces. She was active and rtgorous. The 
skin was dry and peeling over the feet, trunk, and arms. The palms and soles 
were pink. The head, scalp, fontanelles, and ears were negative. The nose, 
mouth, and phaiynx contained a large amount of thick, tenacious mucus. Digi- 
tal examination of the base of the tongue revealed no palpable tumor masses. 
The cry was staccato and hoai’se. Inspiration was accompanied by marked re- 
traction of the lower end of the sternum and a hoarse stridor. These findings 
were reduced on sleeping and quiet breathing. The infant appeared more com- 
fortable in the prone position; breathing was easier, less labored, and less noisy*. 
The examination of the heart, lungs, and abdomen was essentially* negative. 

Under fluoroscop.v a soft rubber catheter passed without obstruction 
through the esophagus into the stomach. An admission roentgenogram of the 
chest revealed clear lungs, a normal cardiac silhouette, and no mediastinal 
widening. The admitting diagnosis was laryngeal obstruction of unknown 
etiology*. 

The hemogram showed 12,750 white cells and 5.5 million red cells per cubic 
mm. The hemoglobin was 14.5 Gm. per eent. The blood Kahn was negative. 

From the Division of Pediatrics and the Department of Patholofrj’, Howard Unhersity 
School of Medicine and Freedmen’s Hospital. 
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Immediate treatment included oxygen, prone position, intermittent steam 
inhalations, parenteral fluids, supidcmcntary vitamins, and frequent small feed- 
ings. These measures \verc continued throughout the hospital caur.se. 

On Jlay 13 the infant ^vas examined by the consulthig otolaryngologist 'who 
found nothing of significance. lie suggested irradiation of the thymus gland 
and direct laiyngaseopy if no improvement ensued. By Slay 16 the infant’s 
condition "was thought to be improved. Secretions from the nose and throat had 
diminished and respirations were quieter. However, .she continued to exhibit 
episodes of stridor and costal retraction alternating with periods of quiet normal 
hreathing. Additional tlierapeutie measures instituted at this time ineluded 
penicillin, ephedrine .sulfate nose drops, and feeding by garage. Since only 
periodic improvement in the patient's condition had been noted, on Jlay 22 
direct larjmgoseopy was done. Direct Tusion of the epiglottis, larjTix, voeal 
cords, and aiytenoi'ds showed no abnormality. 


and Larynx ' 



Ton 




S»V«’ 


Lung 




<-CYST 



Fig. 1. — Photograph of gross pathologic specimen removeO .at autopsv domnnst,.,*,.,™ 

In Intimate relationship tvith larj-ngeal and Pharj-ngeal' sti^turesf ^ ^ 

The clinical picture continued as before with periodic attacks of stridor 
and retraction of the thoracic cage alternating -svith intervals nf nnmt nt 
The intot aid, rile duri,.s”,l,o entire hospital SSf Eewat r„™ t^o"' 

g,ms rf the chest on Ma,- 21 and JInr 27 tvofc negative' TKlaS SS 


776 


THE JOUBHAH of PEDIATKICS 


Post-mortem examination of the infant immediately after death revealed 
a C3’stic mass in the anterior triangle of the neck on the left side. It Avas mod- 
eratelj^ fimi, movable, and clearlj’- transilluminated. The inner Avail of the 
mass bulged into the oropharynx as a soft C 3 'stic SAvelling capable of obstructing 
both lar3-nx and esophagus. Dissection of the neck and thorax exposed a C3'st 
Avhich Avas situated just posterior and lateral to the rrpper end of the esophagus. 
The cyst Avas soft, thin-Avalled, and measured 4 by 1.3 b3^ 2.5 cm. The medial 
Avail of the mass Avas in intimate contact Avith and covered the cricothyroid 
muscle and the left anterolateral surface of the lar3Trx. The cyst extended pos- 
teriorly and caudally to compress the phar3Trx, esophagus, and trachea. The 
left lateral lobe of the th3a’oid gland AA-as compressed b3^ the C3’stic structure 
Avhose contents consisted of soft ehees3' material (see Fig. 1 ). There AA^ere no 
sigrrifiearrt gross findings in the other A’iseeral organs. 




Pig. 2. — Photomicrograpli of section made through the cyst wall showing stratified 
squamous epithelium lining, connective tissue stroma, and adjacent thyroid tissue adherent 
to the cj’st wall. 


Microscopic Examination . — The C3’'st AA'as lined b5’' stratified squamous 
epithelium (see Fig. 2 ). Sections of the liver shoAved fatty metamorphosis, 
immature red blood cells in the sinusoids, and phagoe3Tosed pigment in macro- 
phages. The lungs exhibited patch3’- emphysema, alveolar and interstitial 
hemorrhages, edema, and scattered atelectasis. The lvidne3’s shoAved cloud3’ 
SAveUing and hemorrhages into BoAAiiian’s capsule. Sections of the adrenal 
glands revealed mediillaiy hemorrhages. The pathologic diagnosis AA'as asphyxia 
caused by a left branchial cleft CA'st Avhich compressed the lar 3 Tix, trachea. 
phar3'nx, esophagus, and left lobe of the thyroid gland. 

DISCUSSION 

Branchial cleft C3'sts and fistulas often do not manifest themselves in earl3' 
childhood.^’ “ Host reports in the literature concern eases in adults and chil- 
dren past in£anc3'.'''' Baumbartner® in 1933 revicAved the records of the Chil- 
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drcn’s Hospital of Los Angelos and found only four cases of l)ranclnal cleft 
cysts and fistulae, only one of which was apparent at birth. Hyndman and 
Light,® ill reviewing ninety eases, noted that the average a^Jc of onset was 1/ 
years. The condition was noticed at birfli in 21 per cent of the cases and in 
only 11 instances was the cyst diagnosed before 11 y^ears of age. 

The usual s.vniptoins produced arc the presence of a uniform, painless, 
semifixed, fluctuant, cystic tumor in the neck, and a pereistent discharge in the 
case of fistula. If infection takes place, the symiptoms of inflammation, acute or 
chronic, develop. Occasionally, pain due to local prc.ssurc may be present. 
In the absence of infection such cj'sts and fistulas usually produce no great 
discomfort.^’ ® 

Less commonly, unusual s.vmptoms may be produced. Thomson® reported 
a case in an adult associated with local pain, husky voice, fixation of the vocal 
cord, and dyspnea. At operation the cyst Avas found attached to the left lamella 
of the lai’jnix and greater cornu of the liyoid and passed inward to the lateral 
wall of the pharymx. Removal of the cyst relieved all sj'mptoms. 

Carp’® presented a case of a fistula accompanied by an unproductive cough 
of two years’ duration. The fistulous tract was found attached to the vagus 
nerve. Extirpation of the fistulous tract led to relief of the cough. Similar 
symptoms of vagal stimulation such as nervousness, restlessness, hoarseness, 
palpitation, A’omiting, pallor, and intermittent pulse may follow probing, pinch- 
ing, or distention of the fistulous tract. 

Smith” described a fistula in a 3-Aveek-old child whose respiration and 
deglutition were markedly impaired. 

In our case the inner wall of the cyst at times prolapsed over the upper 
aperture of the larynx and compressed the trachea and esophagus, leading to 
stridor, obstruction to deglutition and respiration, and eventually to death from 
asphyxia. 

SUMMARY 

A case of neonatal asphyxia due to a branchial cleft cyst is presented along 
with a revicAv of the usual and unusual symiptoms accompanying such cyst. 

The authors wish to acknowledge the assistance of Dr. John F. G. Clark in the prepara- 
tion of the pathology report. 
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Clinical Conference 


CONFERENCE AT THE UNIVERSITY OF ARKANSAS HOSPITAL 
WiLLiAji A. Reilly, Professor and Head of Pediatrics 
Case 1. Tuberculous Caseous Pneumonia 

Dr. Harold Hiller (Assistant Resident in Pediatrics). — J. L., an S-month- 
old Y'liite girl, was admitted Jlareli 5, 1948, with a history of seeming well until 
two months before admission, when she developed fevei’, cough, vomiting, and 
some respiratory difficult 3 L There was anorexia and irritability associated with 
a Aveight loss of about 3 pounds. The infant’s grandfather had died of tuher- 
eulosis one jmar previouslj' and she had been exposed frequentty for the past 
six months to an aunt v’ho had active tuberculosis which Avas discovered three 
months prior to admission. 

The patient appeared quite ill; rectal temperature Avas 102.4° F.; the skin 
of the abdomen- Avas loose; the chest revealed marked dullness on percussion over 
tlie entire left lung, sibilant and crepitant rales over both lung fields, and bron- 
chial and amphoric breathing in the left axilla ; a firm spleen AAms palpable about 
one inch beloAv the costal margin. 

The Mantoux test Avith 0.1 mg. of old tuberculin Avas positive Avith a 2.5 cm. 
area of induration and erythema. Spinal fluid findings Avere normal, including 
culture for tubercle bacilli. A chest film (Fig. 1 revealed a multiloculated cavity 
invohung the midportion of the left lung and extending into the hilus, AA'ith a 
diffuse infiltration surrounding the caA'ity and a AA'idening of the supei’ior medias- 
tinum; the right lung field AA-as clear. Gastric A\-as]iings shoAA’cd the presence of 
acid-fast bacilli. 

Streptomj'cin Avas administered intramuscularlj" from Jlarch 13 to Maj^ 19, 
1948, in a dose of 320 mg. daity (25 mg. per pound of bodj’ AA-eight) dmded into 
four parts and giA-en eveiy six hours. A total of 21 Gm. AA-as thus administered. 

The temperature began to fall from 103° F. daity after the first AA-eek of 
treatment to about 100.6° F. maximum daity, and after the third AA-eek remained 
normal; Aveight began to increase after the fourth AA-eek. 

Chest films after three AA-eeks of thcrap.A' slioA\-ed the right lung to he clear 
A\-ith tlie left lung shoAA-ing considerable regression in the size of the cavity and 
tlie area of iin-olA-ement, but AA-idening of the superior mediastinum AA-as still pres- 
ent. A film taken fortA- da.A-s after starting streptom.vcin sIioAA-ed still furtlier 
diminution in the size of the cavitj' and also in the AA-idth of the superior medi- 
astinum. 

Treatment Avas to be continued at home after iMaj- 19, 1948, but AA-as not 
giA-en. Slie entered a sanatorium on June 21, 1948. In the next tAA-o months 
slie pi-ogrcssed faA-orablA-. gained 2^/2 pounds, remained afebrile, and h3' the end 
of September seemed to be quite aa-cH. At this time tlie chest film shoAA-ed no 
cA-idence of residual iiiA-olvement as compared to a el’iest film taken on June 21. 
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1948 (Fig. 2) which showed regression of the left superior mediastinal lymph 
nodes and of the area of involvement adjoining the left hilus. A cavity could 
no longer be identified. 

Dr. William P. Barron (Assistant Eesident in Pediatries). — Did strepto- 
m}'cin arrest the disease process? 

Dr. Keillt. — At this age a spontaneous recovery from this type of tuber- 
culosis is rare. Tlie disease usuall}' terminates fatallj'. In this ease, clinical 
improvement was apparent shortlj’’ after therapj’’ was begun. No dissemination 
occurred. We feel that streptomycin was responsible for the retrogression of the 
tuberculous process. 

Dr. Vida Gordon (Associate Professor of Pediatrics). — Was the dui’ation 
of treatment sufficient? 

Dr. Reilly. — In view of knowledge at that time, it would have been ad- 
idsable to continue therapy for another three to four months. There are sev- 
eral others who have successfully treated this caseous tj'pe.^' “ Unknown to us, 
therapy was not continued at home as previously arranged. 

A brief survey of our results (Table I) with various types of tuberculosis 
shows that streptomycin has been helpful in four of the seven cases. We have 
treated others but started too late. P. A. had a tuberculous meningitis which, 
during three months of therapy, had not progressed clinically. The child has 
been free of fever, somnulence, weight loss, anorexia, and the other usual evi- 
dences of toxicity; frequently she sits and plays; however, there is tremor of 
the extremities, possibly due to the medication as well as the disease; nuchal 


Table I. Tuberculosis Treated IVitii Streptomycix 



1 


[duration 

DURATION 1 

1 total dosage I 




I TYPE 

OP 

OF 

1 (50-80 MG. per I 

1 result 

NAME 

AGE 1 


1 DISEASE 

therapy I 

KG. PER DAT) 1 



1. J. L. 8 mo. Pulmonary with 2 mo. 

cavitation 


2. B. D. 5 mo. Meningitis pul- 8 days 
monar}' with 
possible cavi- 
tation 

4 mo. Meningitis and 5 weeks 
pulmonary 

Lymphadenitis G mo. 


3. C.B. 

4. S. H. 4 yr. 
8. IV. W. 4 j-r. 


Meningitis and 4 mo. 
pulmonary 

C. J. S. 13 mo. Meningitis and 3 weeks 
pulmonary 

C mo. 

7. P. A. 1C mo. Meningitis and 2 weeks 
possible pul 
monarv 


21 mo. 

2 mo. 

1 mo. 

31 weeks 
5 weeks 
21 mo. 

5 weeks 

2 mo. 


21 Gm. IM.* 


20.6 Gm. IT.t and 
0.8 Gm. IM. 


4G.6 Gm. IM. and 
1.1 Gm. IT. 

12 Gm. IM. 

30.2 Gm. IM. and 
0.85 Gm. IT. 
179.4 Gm. IM. and 
0.73 Gm. IT. 
43.1 Gm. IM. and 
0.435 Gm. IT. 
23.6 Gm. IM. and 
1.7.50 Gm.TT. 


ically x-ray find- 
ings not com- 
pletely cleared. 

No improvement; 
spastic; died a 
few days after 
discharge. 

No improvement. 

Marked improve- 
ment. 

No improvement. 

Improved 

No improvement; 
spastic. 

Improved; still re- 
ceiving therapy. 


•IM. = Intramuscular. 
tIT. = Intrathcaally. 
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rigidit}' is ever-present ; the spleen is palpable, and there has been possible pul- 
monary involvement. The toxicity, the draining abscess, and biopsy incision in 
S. H. receded and healed very favorably — much more (piickly than during a 
regime used for six months before streptomycin. The patient may have de- 
veloped some immunity before streptomycin was started; the antibiotic may 
have stopped the growth of the tubercle bacilli and thus further aided the 
patient. J. S. showed improvement after the first course of therapy, but after 
two months without therapy there was still some evidence of meningitis and 
spasticity had developed. A second course of five weeks of therapy was given 
nith no improvement and death occurred eight days later. 

The other three patients have not responded to this therapy, usually because 
of the previous duration and dissemination of the tuberculosis. 

Case 2. Pertussis Pneumonia 

Dr. Alice Gamble (Instructor of Pediatrics). — L. il., a 2-month-old Negro* 
female infant, was admitted March 11, 1948, with the chief complaint of con- 
tinuous paroxj'smal cougliing. Aside from a mild cold, the baby had been well 
until six days before admission, at which time a mild temperature elevation, 
rhinitis, and respiratorj- difficultj’’ were noticed. Three daj's before admission 
the paroxj-sms of coughing became more frequent and productive of white 
phlegm. Cj’anosLs was present during the paroxysms. 

On admission the child was acutely ill with paroxj'sms of coughing every few 
minutes associated ivith cyanosis. The respirator}' rate was rapid and grunting 
in character. The weight was 3.3 kg.; pulse, 148; temperature, 99,4° F. ; and 
re.spiration, 96. 

Pertinent phj'sical findings included dilatation of the alae nasi and crepi- 
tant, vesicular rales over the right lung fields with impaired resonance over 
this area, which lead to a diagnosis of right bronchopneumonia. The chest film 
confirmed this diagnosis. Although four cough plates were taken, onty the first 
jnelded a Hemophilus organism not definitely identified as Hemophilus pertussis. 
The leucocytes ranged in number from 46 to 67 thousand with 79 to 84 per cent 
Ij'mphocytes. 

This child was given 200 mg. of streptomycin daily in doses of 25 mg. every 
three hours for eight days (approximately 75 mg. per kilogram daily) , In addi- 
tion, sulfadiazine, oxygen, and sedation were used. Although early the child 
had twelve to fifteen paroxysms daily; on the fifth day on streptomycin only 
four mild paroxysms were charted. The streptomycin was discontinued on the 
eighth hospital day and the patient was discharged two weeks after admission 
Her outpatient clinic follow-up revealed an uncomplicated convalescence as 
manifested by weight gain and di.sappearance of parox 3 'sms. 

DR. Goimos-.~Strci)tomycin alone or combined with sulfadiazine is beinn 
used eifectivcly in several parts of the country for whooping cou-rh We hav^ 
admitted eleven i)aticnts with severe pertussis since January* 1948" all of wb ^ 
received streptomycin in doses of 50 to 75 mg. per kilogram daily ’ All of 
patients (except one who was moribund at admission) were noticeably improved 
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within a period of two to five daj'S after beginning streptomj'cin. In some cases 
the response was most dramatic in that hard paroxysms would cease in eighteen 
to twenty-four hours after treatment began. In the case reviewed the prognosis 
would previously have been poor because of the pneumonia complicating per- 
tussis in a 2-month-old infant. Bradford^ and Hegart 3 '* as earlj' as 1945 demon- 
strated the bacteriostatic and bacteriocidal effect of streptom,ycin on mice in- 
fected with H. pertussis and suggested clinical trials. Bj’ clinical evaluation we 
have felt that their recommendation was warranted. 

Dr. Reilly. — The question of inherited immunity and placental transfer of 
antibodies in pertussis is illustrated in another case of a newborn infant whose 
mother was exposed to whooping cough shortlj’^ before delivery. At the time of 
deliveiy the mother was having parox.ysms of coughing even though she had a 
historj' of having had whooping cough as a child. Two weeks after deliveiy the 
baby began having typical paroxj-sms of coughing witli vomiting, though she 
had not been in contact witli tlie infected eliildren. Slie had an admission leueo- 
cytosis of 25,750, 60 per cent of which were Ij-mphoejffes. Even though a 
cough plate did not yield H. pertussis, we felt this was a ease of either pertussis 
or parapertussis. 

Kendrick^ has sliomi that even in mothers who have had pertussis in child- 
hood, the amount of circulating antibodj* during adulthood is low and the 
amount transferred to the fetus even lower. immunization with pertussis 
vaccine during pregnancy the effective pi’otection in both the mother and child 
is raised. In mothers who are pregnant during the winter months and who 
have large families, it would seem that immunization of the mothers during the 
last trimester of pregnancy would help protect the infants during the first crucial 
months of life until active immunization could be started at 2 to 3 months of 
age as suggested by Di Saint Agnese and Sako. Christie and Peterson showed 
that such young infants generate pei’tussis antibodies. 

Case 3. Cutaneous Anthrax 

Dr. Eugene Crawley (Instructor of Pediatrics). — A 15-}mai’-old boj' 
sldnned a steer which died of what later was proved to be anthrax b^" the state 
veterinarian. There were thirty head of cattle that died from anthrax in this 
area during the months of September and October. On October 12, the patient 
noticed a small vesicular lesion on this right forearm on the volar surface. Bj' 
October 13, tins lesion had become veiy dark and there was marked swelling 
for several inches around the dark center. There was regional adenopathjv 
That night the patient began to liavc high fever and felt verj- ill. The patient 
was admitted on October 16 with a diagnosis of anthi-ax by his local ph.vsician. 
Smears and cultures for anthrax and agglutinations for tularemia were negative. 
The principal findings on admission appeared to be typical of anthrax and 
there were malignant pustules, malignant edema, and right axillar.v Ijunph- 
adenopath.v. Temperature was 99.6° F., pulse 120, respiration 20. The patient 
has a pre-existing and apparentty unrelated chronie glomerulonephritis. In 
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view of the renal pathology which could be complicated by sulloiiamidc therapy 
and on the basis of successful eradication of anthrax in animals by streptomycin, 
it Avas decided to treat this jiaticnt with strei)tomycin. Within twenty-four 
hours following the initial dose intramuscularly of 500 mg. the patient was 
improved and 250 mg. Avere giA’cn every three hours for Oa’c days until the 
patient AA’as markedly imi)rovcd. Tlie edema had almost disapi)cared and slight 
fcA'er continued only tAvclA'e boui’s longer. The axillary lymphadenopathy had 
disappeared on October 22. The ])aticnt Avas discharged on the tenth ho.spital 
day AA-ith a dry, desquamating area, .3 cm. acro.ss, having a small eschar thereon. 

Dk. Heiluy. — This boy actpiiicd anthrax at the .same time and in the same ' 
area as four adults Avhom aa'c ijroved by smear and culture to have cutaneous 
anthrax. Three of the adults had skinned a diseased coav; the fourth adult's 
only contact aauis by dre.ssing her husband’s lesions. This is the first knoAA'ii 
hunian-to-human ac<iuisition. The adults quickly recovered Avithin tAA’o to five 
days Avith daily doses for five days of 300,000 to dOO.OOO units of penicillin and 
6 Gm. of sulfadiazine. Smaller doses of penicillin for shorter times (seventy- 
tAvo hours) have re.sulted in cures and iiegatiA-e cultures by the second to fifth 
day (Murphy”). Miller' shoAved that 93 per cent of mice infected AA’ith anthrax 
.surA’iA’ed Avhen adequately treated Avith streptomycin for scA-en days, 58 per cent 
■surA’iA'ed AA-ith penicillin for seven days and 5 per cent Avith sulfadiazine for 
•seA-en days. Cultui-ally streptomycin prevents the groAvtli of the anthrax bae- 
cilus. Our sensitivity tests Avith tlic anthrax cultures from the adults shoAved 
that streptomycin Avas far more offectiA-e than penicillin. We felt, but did not 
prove, that the boy had a septicemia; tlierc Avas no evidence of a pulmonic form. 
This is the fir.st record of human anthrax treated Avith streptomycin. 

Dk. Gamble. — I t is possible that the A-irulence of this anthrax Avas not great 
enough to cause a septicemia form in the liuman, but did so in the cattle. In 
septicemic cases perhaps it Avould be be.st to use all of these antibiotics. Gold® 
stated that sulfathiazole is the most effectiA'e of the sulfonamides. 


Case '4. Osteopetrosis 


Dr. J. a. Hakkei., Jk. (Assistant Ke.sident in Pediatrics). — D. S., a Avhite 
15 years, 10 months old, AAms admitted to the hospital AA’ith chief complaint 
of drainage and pain in L’oth ears, Avhich had been ju'esent since he aa’us 6 years 
of age. WhencA'cr the drainage cea.sed, the patient Avould hav’e severe headaches 
and diminished hearing. The father had noticed some abnormalitj’ of the groAA’th 
of the child’s head and mandible for three or four years, but no other ab- 
normality in the skeleton. The child did not attend school because of sIoav 
mental development. The patient has nev’er had any fractures. 

The family consisted of the father, 38 years old; mother, 44 years old; and 
five Ill-others betAveen 5 and 20 years of age. Hereditary diseases, similar com- 
plaints, and consanguinity Avere denied. 


The patient AA-as 70 inches tall, his span was 64% inches, loAver (from sym- 
PDsis to heel) Avas 36 inches, .skull 23% inches circumference (aA-erage is 22% 
niches). The nasal bridge Avas thickened laterally and very shallow. The 
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mandible was greatlj’ and regularly tliickened. The palate was very high and 
narrow, the orbits uere widely separated (ocular hypertelorism), and there was 
mild exophthalmos present. There was thick, foul-smelling pus filling the left 
auditory canal and there was a large perforation of the left eardrum. There 
was also a perforation of the right eardrum witli no drainage present. There 
was normal dental development for the age but marked malposition of teetli 
and overgrowth of the gingiva. Chest, heart, and abdominal examinations were 
negative. Genital development was .slightly retarded for the age and there was 
no axillary hair. Skeletal examination revealed uniform thickening of the ulna 
and radius, clavicles, femora, and the lower one-third of both tibias. Neuro- 
logical examination was essentially negative except for slight edema of the nasal 
sides of both optic nerve heads. 



Fig. 3. — Case 4. Osteopetrosis. Note the great thickness and density of all of the skull and 

facial bones. 

Laboratory examinations revealed normal red and white count, adequate 
hemoglobin and normal differential. The following were the findings in 100 c.e. 
of blood, with normal values in parenthesis: calcium 11.5 Gni. (9 to 11.5), 
phosphorus 5.2 mg. (4 to 7.1), alkaline phosphatase 34.5 King- Armstrong units 
(3 to 13). Serology revealed a negative Kahn. Spinal fluid examination re- 
vealed normal findings for the following: pressure, cell count, protein, and 
sugar. Gum mastic curve and Kolmer test were negative. 
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Dr. I. Jlr-SCiiAX (Professor of Radiology)— l^outinc films of tlic .skull (Fig. 
3) and special films of the mandible show a marked .sclcro-sis of all of the bonc.s 
at the base of the skull and mandible and widening of the diploe of the cal- 
varium, which measures as mueh as 2V1> cm. in Ihiekness. The air .sj)aee.s of the 
.sinuses are completely obliterated and the clinoid.s ai'c markedly .sclerotic. The 
bones of the mandihlc arc widened and .sclerotic but the teeth appear to be 
normal. There is no calcium deposit in the pineal gland. The bones are so 
densely sclerotic throinihout the face and skull that all detail is ob.seured. 



Fig. 4 . — Case 4. OsteopctroslK. Diffuse osteo^clerohls of cortices and obliteration of medullary 

cavities. 

Anteroposterior films of the ribs and .shoulder girdles show a similar marked 
sclerosis of all the bones of this region. The .shaft of the clavicle is widened. 
Anteroposterior views of the hands, feet, and forearms show a marked selerosLs 
of tlie shafts of these bones witli considerable endosteal bony proliferation. The 
long bones are spindle-shaped as a result of this sclerosis, but the carpal and 
tarsiil bones are little involved. 
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In the legs there is complete obliteration of the meduUary portion of the 
hone by sclerosis ■with little change in the metaphysis and epiphysis. Antero- 
posterior and lateral views of the lumbar spine and pelvis show a similar sclerosis 
of tlie vertebral bodies and bones of the pelvis. They have a somewhat doubled 
contour appearance suggesting arrested development at some time in the past. 
The epiphyses are relatively luiinvolved and their age equals the chronological, 
e.vcept for one area which is at the twelve-3-ear age level. 

There is diffuse osteosclerosis of all the bones of the bod.y, effecting those of 
the shoulders, mandible, skull, metaph.vsis and diaphyses of the long bones pre- 
dominateh'. I would consider the most likely diagnosis to be osteopetrosis 
(xUbers-Schonberg disease). Again.st this is the marked effect on the calvarium 
proper and the absence of club-shaped long bones. Fluorine poisoning must also 
be excluded. The verteljrae resemble phosphorus poisoning but the rest of the 
skeleton does not fit this diagnosis. Paget’s disease does not fit the appearance 
of the long bones and leontiasis ossea likewise cannot be fitted into the appear- 
ance below the skull, since tliis cntitv is probabfv a variety of osteitis fibrosa 
c.vstica. 

Hr. Lowei.e Ozjie.vt. — Leontiasis ossea and generalized Paget’s disease 
were ruled out; at entry his face stronglj- suggested acromegal.v. He was 
eunuchoid in proportions and had dela.ved sexual development. 

Dr. Keiley. — The chief features of the s.vndi’ome are abnormal densit.v of 
the bones with or without fragility, a strong tendency to anemia which may bo 
severe and fatal, and optic atroph.v. There is a distinct familial tendency and 
the disease is oecasionall.v inherited. It affects all ages and sexes, male individ- 
uals slightl.v more frequenth- than female. The etiology is unknown. The af- 
fliction ma.v be benign or malignant; there ma.v be intermissions, remissions, or 
complete cessation of the developmental error. As a rule the bones are very 
hard like marble but soft bones liave been reported. Fragility has been exag- 
gerated in the literature. Anciuia is usualfv present, due to the reduction of 
the blood-forming marrow in the sclerosed bones. The anemia is usuall.v a 
source of real danger but it Ipv no means corresponds alwa.vs to the severit.v of 
the disease. Serum calcium is usuall.v normal; ])lasma phosphatase is either 
normal or slightly low. Optic atropin- maj' I’csult from thickening about the 
optic foramina. N.vstagmus, h.vdrocephalus and deafne.ss are other not very 
uncommon complications. The teeth arc prone to dcea.v. 

The primary cause of this t.vpe of osteoelerosis is a reduction in osteoclastic 
resorption so that there is a failure in timing of bone apposition and resorption. 
Investigations of calcium and phosphorus metabolism have led to contradictory 
conclusions. 

Calcium balance studies, further investigation of the high alkaline phos- 
phatase, bone and marrow biopsies were to be done wlien the famil.v insisted on 
the boy’s help on their farm. 
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Psychologic Aspects of Pediatrics 


PURE ilATERNAL OVEEPROTECTION 

Material Overaffectiox 

H/Vkry Bak\wx, jM.D. 

New York, N. Y. 

T he term “ overproteetion ” has been used to characterize the behavior of 
mothere wiiose devotion to tlieir children is unusually intense^ They allow 
no competing interest to interfere with their maternal duties and they reduce 
their other relations in life, marital, social, intellectual, to a minimum. 

CLASSIFICATIOX 

Overproteetive mothers may be divided into two groups, (1) pure and (2) 
guilt or compensatory. The “pure” group is made of women who display 
excessive eare for a “wanted” child. The criterion of the “wanted” child is 
included in order to separate off those mothers who overproteet their children 
to mask or compensate for a hostility or rejecting attitude of which they are 
generally unaware. 

In addition, there are mixed forms of overproteetion and nonmaternal 
forms. The mixed group includes cases in which an early maternal overpro- 
teetive attitude disappears later on, most commonly following the birth of a 
second child. The misbehavior of the older child, stemming directly from the 
early maternal oversolicitude, maj' lead to parental rejection. In such instances 
sibling ri\’alry is generally a major problem. Shifts in attitude are also seeji 
when a child toward whom the mother had been indifferent suffers a dangerous 
illness which necessitates much nursing eare on her part. In this group may 
also be included the mothers who, because of business or professional interests 
outside the home, try to make up for their hours of absence from the child 
through the intensity of their devotion while with him. 

Nonmatei’iial forms of overproteetion, especially by a grandmother living 
in the patient’s home, are frequent. Such cases are often complicated when 
the young mother is herself not completely emancipated from the daughtei’ re- 
lationship and her own marriage is thei’eby disturbed. The child may also bo 
ovorproteeted by the father, the sibluigs, the grandfather, other relatives living 
in the liome, a nurse, etc. Harked paternal oveiprotection is rai’e, altliough 
favoritism, generally for a daughter, is common. 

This review is limited to a discussion of pure maternal over])rotection or 
maternal overaffection. 

etiology 

The factors leading to pure maternal overproteetion may be divided into 
three groups: (1) excessive maternal drive, (2) external factors, and (3) emo- 
tional privations. 

From The Department of Pediatrics, New York Universit.v, College of Medicine. 
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1. Excessive iitttcrnal Drive . — Tlic csscnlial i'ealure of pin-e maternal over- 
protection is exaggeration o£ normal maternal beliavior. The maternal drive 
varies in the same way as do all other biologic attributes. When calibi'ated along 
a scale of values, it shows a normal distribution curve with a small group of 
ovcraffectionatc, overproteeting mothers at one end of the curve matched by a 
similar group of rather indifferent or rejecting mothers at the other end. The 
overproteeting mother represents a quantitative rather than a qualitative dif- 
ference in response from the group of mothers as a whole. All the manifesta- 
tions of the overproteeting mother will be found in a normal sampling of 
mothers but in milder degree. Similar variations in the intensity of the 
maternal drive have been obseiwcd in lower animal forms.- 

That there is a hormonal basis for the maternal drive is indicated bj^ ex- 
periments showing that the maternal feeling in animals can be strengthened by 
injections of pituitarj^ extracts.^ The speeific hormone involved is prolactin.^ 
It is interesting to note in this connection that a high degree of correlation 
(r = .,579, P.E. = .053) has been established between the duration of the men- 
strual flow in women and the strength of the maternal drive, women with 6- 
and 7-day periods showing, on the average, higher scores than those with 2- 
and 3-day periods, while women with 5-day periods gave an intermediate average 
score.'* 

There are women who displaj"- strongly maternal instincts from early child- 
hood. As children they like to play with and take care of dolls at an age when 
most girls lose interest in them. They .seek out opportunities to take care of 
other people’s babies and they fantasy about having large families. Their rela- 
tions with boys are often “maternal.” At the other end of the scale are the 
women who, as children, lose interest in dolls at an early age; who are not 
interested in babies and never fantasj' about being a mother and having children. 

Le-vy” negates the viewpoint, suggested bj' some investigators, that an exag- 
geration of the maternal instinct necessarily implies a neurosis. He believes 
that an intense maternal drive can be explained on the basis of innate varia- 
bility, in most in.stances reinforced bj- external factors and emotional privations. 

2. Externul Factors . — A long period of waiting for a child is a potent 
factor. Thus overprotection is frequent when the mother marries relatively late 
in life, when there Ls a long period of sterility, when there have been several 
spontaneous miscarriages, or when a child is adopted after a number of years of 
trj'ing to have a child. A child is likely to be o%'erproteeted if the mother knows, 
for one reason or another, that she is not going to have more children. Death 
of a previous sibling or a dangerous illness in the patient himself, a phj'sical or 
mental handicap, are al.so factors. 

The type of illne.ss in the child and the age of its occurrence are important 
considerations. As might be e.xpeetcd, an illness associated with alarmin" mani- 
festations such as convulsions or shock is more likely to influence the mother 
than a more serious but lass stormy illne.s.s. Illne.ss in a 5 'oung infant has a 
much greater and more lasting effeet than when it takes place later on. 

Scr difficnlths between the parents reinforce maternal overproteetivene.ss 
Levy points out that a wife devoted to her husband cannot be e.xclusivelv a 
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mother. On the other hand normal emotions, not finding an outlet in the inter- 
parental relation.s, may -vvell be shunted in the direction of maternity. Absence 
of the fatJier because of death, divorce, etc., acts in the same way as se.K malad- 
justment. In only four out of the twenty eases of pure maternal overprotection 
studied b}” Levy did the marital relations appear normal. Lewenberg" found 
tliat se.xual maladjustment was almost tvdee as common in overproteeting 
mothers as in other mothers. 

Social life; There is little social life in common between the parents of 
overprotected children. This is not to be explained entirely on the basis of 
sexual incompatibility, since it has been found that many husbands and wives 
liave an active social life together in spite of sexual disharmony. In many in- 
stances the overproteeting parent attributes the curtailment of social life to 
the need to be with the child. 

3. Emoiional Privaiions, especially lack of mateimal love in early life, may 
create a craving for affection, thereby exaggerating the normal maternal drive. 
Li Levy’s series, lack of maternal love was a feature of the lives of most of the 
women. 

Sex of the child; Overproteeted children are predominantly boys. Nine- 
teen of the twenty children in Levy's series were boys. 

PERSONALITY OF THE OITERPROTECTING MOTHER ■ 

Overproteeting mothers are predominantly responsible, stable, and aggres- 
sive. As a group they are good managers, thrifty, reliable, competent. Kela- 
tives and friends often turn to them for help and advice. They generall.y give 
a story of steady employment before marriage. Aggression, in association with 
maternity, is seen in man}' animals, especially in fighting off enemies. It serves 
to protect the young. 

Another prominent feature of the overproteeting mother is thwarted am- 
bition. hlany give a history of unfulfilled ambitions for education or a career 
and tliis, in turn, gives rise to strong ambitions for the education of tlie child. 

THE PATERNAL ATTITUDE 

The fathers of overprotected children are, as a group, submissive, stable 
liusbands and providers who play little part in the reailng of the child. Any 
attempts which they may make to discipline the child are firmly resented by 
the mother. In none of Lev}’’s twenty cases coidd the fatlier be characterized 
as dominating. Discipline is left largely in the hands of the mother and what- 
ever role the father assumes is determined principally by her. This pattern of 
lichavior has been described as characteristic of American fathers in general. 
In the case of the fatliers of overprotected children, however, the .submissive role 
is exaggerated. 

Although most fathers i-eadily adjust to the maternal monopoly and main- 
tain an affectionale relation.ship with the child, some resent their exclusion from 
participation in parenthood. They withdraw from the picture and refuse to 
attempt any disciplinary measures. Their attitude toward the child is fhen one 
of indifference or impatience. It is interesting to note that in none of Levy's 
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cases was there overt lio.stility. An added factor in some eases is the dcrogator\ 
attitude of tlic cliild toward tlic fatlier, wliieli is fostered l).v tlic motlicr. 

MATKUNAI- HKIIAVJOU 

Ovcrprotcction is evidcneccl in the Ijeliavior of the mollier Iw (1) exces- 
sive care of tlie eiiild, (2) excessive contact, (3) ovcri)rotcction against llic 
usual liazards of eliildliood, and (4) valuations in the eustoniary attitude to- 
ward training in tlie direction of overindnigenec or domination. 

E.\ce.ssivc care refers to tlie continuation of such activities as feeding, 
dressing, and bathing the child jiasl the usual age. Breast feeding is apt to be 
unduly prolonged. The effect of this type of behavior is to retard the psycho- 
logic maturation of the child or to “infantilizc" him. ?]xcessivc contact relates 
to the tendency of the mothers to remain in constant social relationship with their 
children. In some instances they continue to sleej) with them even in their 
teens. The mothers manifest their overproteetive attitude, furdhci', by protect- 
ing the child against the ordinary risks of childhood. They limit the child’s 
play with other children lest he hurt him.sclf, learn bad habits, or contract a 
contagious disease. Tlicy accompany the child to school long after children 
of similar age arc allowed to go alone, or they move near the school so that 
they can watch the child from tlic moment he leaves home until he enters school. 

Training takes the form of one extreme or the other, indulgence or domina- 
tion. There seems to he no middle position. Indulgent mothers yield to the 
demands of their children, allowing them to run riot without regard to the 
u.sual rules regarding mealtime, sleeping time, ])o.sse.ssions, or organization of 
the household. The dominated children, on the other hand, are obedient, neat, 
careful, and polite. In the group as a whole, bladder control is established earlj'. 

pRoni.nxi.s OK thk ovkrpkotkctki) 

The problems of the children of overprotecting mothers may be classified 
into two groups, depending on whether the mothers are indulgent or dominat- 
ing. According to Levy the principal factor determining the attitude of the 
mother is the personality of the child. His investigations show that submissive 
and aggressive behavior are manifested early in life and are most likel}" based 
on differences in innate endowment. 

The children of overproteetinc, overindulgent mothers have a difficult time 
m making social adjustments, the degree of difficulty being proportionate to 
the intcn.sity of the maternal attitude. The children are, as a group, demanding, 
selfi.sli, and lyi'annical, anticipating con.stant attention, affection, and service. 
They respond to denials of their wd.slics or to the requirements of discipline 
with impatience and outbursts of temper or assault. When left alone they are 
re.stlc.ss unless they are immersed in a book. As a group they are gifted in 
conversation (owing to their constant a.ssoeiation with grown-ups rather than 
children) and they use every device — charm, wheedling, coaxing, and bullying 
—to get their own way. This aggre.ssivc, demanding behavior of the overpro- 
lectcd has, as its primary aim, maintenance of the originally favored position 



792 


THE JOURNAL OF PEDIATRICS 


M'ith the mother. It differs in this respect from the similar behavior of the emo- 
tionally deprived who appear to express in their constant demands for atten- 
tion an insatiable hunger for things which the3' have missed. 

The e.xtent of the child’s misbehavior is roughlj’^ proportionate to the par- 
ental response. The more the parents give in, the greater is the child ’s tj-ranm'. 
In some instances it reaches the point where the child is outspokenl}’’ critical 
of his parents and abusive, or even ph}'sieall3' cruel. Such can be the result 
of a home medium rich in love but poor in discipline. 

The problems presented b3" the children of dominating, overprotecting 
mothers are principally slnmess, anxieties, feans, and submissive behavior. 

School . — The evidence of emotional instabilit3- is much moi’e apparent in 
familiar than in unfamiliar surroundings. In contrast to their misbehavior at 
home, children of the indulgent, overprotected group as a rule give little trouble 
at school. Indeed, some of them are models of good behavior there and their 
teaeliers are often surprised to learn that they are difficult at home. When 
trouble does occur, it follows the pattern of misbehavior at home; impudence, 
disobedience, attention-seeking. 

.Scliool performance is generall3' good in reading, language, dictation, his- 
tory, and literature, owing to superiority in vcrl)alization (as a result of con- 
stant association with adults), the mother’s coaching, and restriction of con- 
liicting play interests." This superiority generally does not relate to mathemat- 
ics, wliere reading ability and vocabulaiy have the least application. 

The children usuall3' like school because they are successful there and be- 
cause the3’ arc temporarilv, at least, free from maternal domination. 

Friends . — Overprotected children have difficult3’ in making friends. The 
I)rineipal complaint is that the3- are too boss3- and always insist on being the 
leaders. They are aggressive, cocky, selfish, and boastful. The mothers often 
interfere with play and friends. As a result of exclusion from the group and 
inabilit3' to be accepted on an equal status, the3' often seelc as pla3"mates 3'ounger 
cliildren or girls. The diffieult3' in making friends tends to diminish with in- 
creasing age. Even 3’oung, overprotected children frequentbv make a good ad- 
justment at summer camp after an initial period of unhappiness. 

Outside Interests . — The principal outside interest of ovei’protected children 
is reading. As a rule the3' avoid rough-and-tumble activities and organized 
games. Hence the development of strength, agilit3', endurance, and muscle co- 
ordination suffer. Even more important, perhaps, is tlie loss in social relation- 
ships. 

Undc-drublc Habits . — These are no more common in overprotected than in 
normal children. Feeding problems arc perhaps more frequent; on the other 
hand enuresis is less common. 

Sex prol)lems arc not notabh- frequent in overprotected children. 

PHYSICAL STATUS 

As a group, Le\-3’ found the overprotected cliildren to be larger and heavier 
than other children attending the clinic, possib^v owing to the excellent plLVsical 
care which the3’ had received. Onbv two of tlie twent.v in his series might ho 
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legai'clccl as obese. ICvrors of refraction were i’i'C(|nen1, ])Ossii)ly i)eeimse ol the 
excessive reading. Tonsillectomy xvas more frcfiucnt than in otlier groujis. 

TRE/VTMr.N'T 

An effort, shov\kl be made to give the mollicr in.sighi into her ovcrprotecting 
affitiide and its effect on the cliild. Tlie vainc of releasing tiic cliild ii'om lier 
infautilizing intlucuce should be stressed. Tlie fatlier .should be urged to take 
a more active interest in the family life, develop a friendly I’clalionsbip with 
the child, and use his authority as a father. 

Intcicsts and activities for the mother outside the home should he en- 
couraged and the parents should paitieipatc together in social activities such 
as visits, trips, vacations, etc. The child, if old enough, needs to realize the 
mechanism of infantile dependency and tyranny and the importance of hehavioi' 
suitable to hi.s age. The nunsery .school, play groups, outings with other chil- 
dren, summer camp, hoarding school, are used in order to separate the child 
as much as possible from the mother. 

In an appraisal of the therapeutic methods, hevy iound that attempts to 
give the mother and the child insight into their behavior nore of the least value, 
-llore useful were interviews with the father. The most effective method.s w'crc 
tho-,c which aimed at diluting the mother-cbild relationship through separating 
mother and child as much a.s possible and through stimulating maternal in- 
terest in social activities outside the home, 

PUOO.NOSIS 

The outlook for tiic future of the overprotected child is good. The end 
icsults of loving a child too much, though occasionally disastrous urc generally 
heni"n. Once a gain toward independent activity is achieved, the child fights 
against the infantilizing tendencies of the mother. In this efioit he is often 
assisted by the lather. ^lorcover, the mother is gen<>ra!ly willing to assist, also, 
since she finds relief in lessened lesponsibilitiy for the child. 

Even without treatment, the natural jnoecss ol maturation tends to j-e- 
iease the child from the ovcj'protectixx* altitude of the mother, lilerely going 
to school and being aw as fiom the mother loi seserai hours a day arc beneficial 
infiuenec-s. The process of adoleseetiee is an emancipating force. As adulthood 
IS approached and close eornijetition with coIlcanueT in studies and games be- 
comes less intense, a major factor in the diffienll adjustment of the overpro- 
tocted individual lends to disajjpear. Fnrthennorc*, with increasing age facilrtv 
in cons’crsation tends to make for jiopularity and these individuals arc often 
the “life of the party.” 

Thc moif efTr-f't'ne v.ny of handling maternal os'cr-jn oteetion is prophvJac- 
tically. It ear) fiepnently he antieipaled vdnn the ‘‘external factors” discussed 
under “etiologj-” fa long period of ssaitirig for a child, death of a previous 
child, earlirr, ‘•erioii-, illrn^-, of the patient, adoption) are operatis'c, trhere 
the child has a phyuir-a! or rrantal handicap the mother can he e.vpectcd to he 
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overprotective. TJie ■whining, demanding, self-centered behavior of many handi- 
capped individuals is directly attributable to parental mismanagement. Not 
infrequently great assistance can be rendered such eases by repeatedly empha- 
sizing the dire eifects of overprotection and the added barrier raised thereby 
against normal adjustment. In many instances the only treatment of value is 
psychologic. Even in the absence of these contributing factors it is a simple 
matter for the pediatrician, who sees the mother and child repeatedly, to recog- 
nize excessive maternal drive. In such instances appropriate measures should 
be instituted before the maternal attitude has become fixed. 

SUJiaiARY 

1. Pure maternal oveiqn-otection or overaffection is a quantitative rather 
than a qualitative deviation in the maternal drive. 

2. It is to be distinguished from “guilt” or “compensatory” overprotec- 
tion where the maternal overproteetiveness represents an effort to conceal a 
rejecting attitude of which the mother is generally unconscious. 

3. An innately determined strong maternal drive is generally reinforced 
(1) by external circumstances, such as a long period of anticipation, serious 
illness of the child, a physical or mental handicap, and (2) by maternal emo- 
tional privations in childhood. 

4. Slothers manifest their overaft’eetion by excessive care of the child, exces- 
sive contact, overproteetion against the usual hazards of childhood, and varia- 
tions in the customary attitude toward training. 

5. Behavior of the child depends on whether tlie mother is indulgent or 
dominating. If the mother is indulgent the child is demanding, selfish, and 
tyrannical. If the mother is dominating the child is shy, anxious, fearful, and 
submissive. 

6. The most effective methods of treatment are those which aim at sep- 
arating mother and child. 

7. The outlook for the future adjustment of the overprotccted individual 
is good. iMost develop into well-balanced adults. 

S. By early recognition of the circumstances which may lead to overpro- 
tection it is possible to institute aiipropriate measures before the maternal atti- 
tude has become fixed. 
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Comments on Current Literature 


VIRUS ENCEPHALITIS 

T he importance of arthropod vectors in tlic epidemiology of virus encephalitis 
is becoming increasingly apparent. Papal’s published in the last ten years 
report field and laboratory studies which indicate clearly that the tick, the 
mosquito, and the mite may act as vcctoi’s for the viruses of encephalitis, and 
that these arthropods arc potentially capable of playing a significant role in 
the natural history of the summer cnecphalitides. Of particular interest are the 
arachnid vectoi-s, the tick and mite, which liave been shown capable of passing 
the viruses of St. Louis encephalitis and of we.stern equine encephalomyelitis 
transovarially to their offspring. 

In a recent article in the Proceedings of ilic Society for Experimental Biol- 
ogy and Medicine, Howitt, Dodge, Bi.shop, and Gorrie report the isolation of 
the virus of eastern equine encephalomyelitis from chicken mites, Dennanyssus 
galUnae, and from chicken lice, Eomenacantlms straminens and Menopon palli- 
dum. The mites were collcetcd from a chicken house near Shelbyville, Tenn. 
In. several areas of central Tennessee, .sporadic cases of encephalitis in children 
had been reported during the summer of 1947. Chicken mites collected in 
August, 1947, were triturated in a mortar with 3 e.e. of buffered saline con- 
taining 30 per cent normal rabbit serum. After centrifugation the supernatant 
fluid was injected intraeerebrally and intraperitoneally into 12-day-old Swiss 
mice. A flltrable virus was isolated which was identified by appropriate .studies 
as the mrus of eastern equine encephalomyelitis. This isolation represents the 
first instance that the virus of ea.stem equine encephalitis has been recovered 
from an arachnid in nature. 

The virus of eastern equine encephalomyelitis was isolated also from chicken 
lice collected on a farm near Alexandria, Tenn. Since the chicken louse, a mem- 
ber of the order Mallophaga has mouth parts adapted not for sucking but for 
chewing the surface of the skin and feathers, the authors point out that chicken 
lice have been obsem’cd to feed on j'oung feathers from which the dermal papillae 
bearing blood ve.ssels, have not yet withdrawn, thus making the drawing and 
ingestion of blood by the chicken louse po.ssible. 

Demonstration of tj’pe-speeific antibody to the eastern strain in a few 
chickens and in a single cow from this area seems a significant finding. 

The isolation of the virus of eastern equine encephalomyelitis partieularlj' 
from chicken mites is of considerable intere.st in light of the findings of other 
workere in this field. During a nonepidemic year, the viras of St. Louis en- 
cephalitis was isolated from chicken mites, Dermanyssics gallinae, collected in 
three nddely separated chicken hou-ses in St. Louis County.^-^ Sulldn® isolated 
the \irus of western equine encephalomyelitis from chicken mites, Derinanyssns 
gallinae, in Dallas County, Texas. Reeves, Hammon, and their eoworkers" iso- 
lated the western equine vims from bird mites, Liponyssxis sylviarum, collected 
m Kem County, Calif, ilore recently this group of investigators has reported 
the isolation from bird mites of a mixture of the virus of St. Louis encephalitis 
and western^ equine encephalomyelitis virus.® Sulkin and Izumi'* recovered the 
we.stcm equine virus from the tropical bird mite, Liponyssius hnrsa. 

The isolation of the viruses of St. Louis encephalitis, we.stem equine en- 
cephalomyelitis, and now, eastern equine encephalomyelitis, from mites collected 
m nature, suggests strongly that this arachnid vector plays an important role 
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in the natural history of tiie summer encephalitides. In the case of St. Louis 
encephalitis/ it has been shown that transo%’arial passage of the virus is possible, 
and that colonies of chicken mites found infected in nature or infected experi- 
mentally in the laboratory, harbor the virus for at least two years. It has been 
demonstrated further^® that mremia occurs in chickens as a result of the bite of 
infected mites, and that mites or mosquitoes feeding on such chickens during 
the period of viremia not only acquire virus but are capable of transmitting the 
virus bj' bite to other chickens and to mammals. Ulosquitoes infected in this 
manner are capable of transmitting the virus to chickens and to hamsters. 

It will be of considerable interest to follow reports concerning possible trans- 
ovarial transfer of the virus of eastern equine encephaloimmlitis in mites. Of 
interest likewise will be experiments designed to demonstrate whether mosquitoes 
feeding on chickens having viremia as the result of the bite of infected mites 
can acquire the virus and svibsequently transmit the virus by bite. 

Such a concept of epidemiolog.v, involving two blood-sucking vectors, an 
arachnid capable of transovarial passage, the reservoir in nature, and an insect, 
probably the mosquito, capable of transmitting the virus to mammals, including 
man, would serve to explain some of the unique features of the natural history 
of the summer encephalitides. Since all three viruses, St. Louis encephalitis, 
western equine encephalomyelitis, and eastern equine encephalomyelitis, have 
been isolated from mites collected in natui’e, it seems possible that similar fac- 
tors may be involved in the epidemiologj- of these three virus diseases. 

Kussell J. Blattnek. 


REFERENCES 

1. Howitt, B. F., Dodge, H. E., Bishop, L. K., and Gorrie, E. H.: Virus of Eastern Equine 

Encephalomyelitis Isolated From Chicken Mites (Dermaniissiis galUnae) and Chicken 
Lice (Eomenacanthus stramineus) , Proc. Soe. Exper. Biol. & Med. 68: 622, 1948. 

2. Smith, M. G., Blattner, E. J., and Keys, F. M.: The Isolation of the Saint Louis En- 

cephalitis Virus From Chicken Mites (Dennangssus galhnae) in Nature, Science 100: 
302, 1944. 

.3. Smith, M. G., Blattner, E. J., and Heys, F. M.: Further Isolation of St. Louis En- 
cephalitis Virus; Congenital Transfer of Virus in Chicken Mites (Dermangssits 
gaUinae), Proc. Soc. E.xper. Biol. & Med. 59: 136, 1945. 

4. Smith, M. G., Blattner, E. J., and Heys, F. M.: Saint Louis Encephaliits: Infection 

of Chicken Mites (Henna iii/iStis gaUinae), by Feeding on Chickens With Viremia; 
Transovarian Passage of Virus Into the Second Generation, J. E.vper. Med. 84: 1, 
1946. 

5. Smith, M. G., Blattner, E. J., and Heys, F. M. : Saint Louis Encephalitis: Transmission 

of Virus to Chickens by Infected Mites (Dermn/tyssiis gaUinae), and Resulting 
Viremia as a Source of Virus for Infection of Jlites, J. E.xper. Med. 86: 229, 1947. 

6. Sulkin, S. E. : Recovery of Equine Encephalomyelitis Virus From Chicken Mites, 

{Dennanyssus gaUinae), Science 101: 381, 1945. 

7. Reeves, W. C., Hammon, W. JIcD., Furman, D. P., McClure, H. E., and Brookman, B. : 

Recovery of Western Equine Encephalomyelitis Virus From Wild Bird Mites 
(Liponyssus sylvianim) in Kern County, California, Science 105: 411, 1947. 

8. Hammon, W. McD., Reeves, W. C.. Cunha, R., Espana, C., and Gather, G. : I.solation 

from Wild Bird Mites {Liponyssus syleiayum), of a Virus or Mi.xtnre of A'iruses 
From Which Saint Louis and Western Equine Encephalomyelitis Viruses H.ave Been 
Obtained, Science 107; 92, 1948. 

9. Sulkin, S. E., and Izumi, E. 51.: Isolation of Western Equine Encephalomyelitis A'irus 

From Tropical Fowl Mites {Liponyssus bursa), Proc. Soc. Exper. Biol. & Med. 66: 
249, 1947, 

10. Smith, M. G., Blattner, R. J., Heys, F. 51., and Miller, A.: E.xpcriments on the Role 
of the Cliicken 5Iite {Dcrmanyssus gaUinae), and the Mosquito in the Epidemiology 
of St. Louis Encephalitis, J. Exper. 5Ied. 87: 119, 1948. 



News and Notes 


Dr. Frc-!.--rii' II. B.-irtk-tt of Xc~ Vorl: «iie<l Ortol-^r IP of a In^rt attack. Altlioagli 
I)r. Bartlftt xr.'i= 70 vf-ar= olo, he I.ail rontinaeO in active practice and had Wn at his office 
the previoj- ilr.v. He vra'^ for many year~ attendir." physician at the Babies Hospital and a 
iremVr of the faculty of the Collette of Physician^ and Surgeons. He v.as a memljer of the 
.\inerican Pe<Iir.tric So''ietv and serve! as vice-president in 193i. 


Dr. Lendon Sne^Ieter of Bo=ton has retired from actiie practice to become assistant 
administrator of the Cliildren's Metlical Center of Bo=ton. 


Vanderbilt University School of Medicine announces that Professor .\rvid Vallgren. of 
Stockholm. Siveden, ivill be tlm next .\braham Flexner lecturer. Dr. Wallgren wiU arrive 
in the United States atjout March 1, 1949. 

The original announcement of thi» Lectureship iva= made in the fall of 1927 when Mr. 
Bernard Flexner, of Xev. York City, gave fifty thousand dollars to Vanderbilt L'niversiri- for 
the purpose of establishing the Abraham Flexner Lectureship in the School of Medicine. This 
Lectureship is atiarded everj- two jear= to a scientist of outstanding attainment who shall 
spend as much as two months La residence in association witli eitlier a department of a funda- 
mental science or of a clinical brancli. Previous lecturers liave been: 

Dr. Heinnch Poll, Director of tlie Institute of Anatomy of the University of Hamburg 
Germany. 

Sir William E. Hardy. Director of tlie Low Temperature Kesearcli Station at Cambridge 
Universitv', England. 

Dr. Franeis E. Fra“er, Director of the Medical Unit and Professor of Medicine at the 
St. Bartholomew Hospital and Medical School, London, England. 

Dr. Erik Gunnar Xys-trom, Professor of Surgery at the University of Uppsala, Sweden. 

Dr. Thorvald Madsen, Director of the State Serum Institute of Denmark. 


Dr. Albert Szent Gyorgj-i, Professor of Medical Cliemistiy- and Director of tixe Institute 
for Medical Chemistry in the liojal Hungarian Franz Joseph's University, Szeged Hunonrv 
Dr. Donald D. Van Sloke, member of the Bockcfeller Institute and Dr. Warfield T Lonu 
cope. Professor of Meduine, .loiins Hopkins School of Medicine. 

Sir Edward Mellanby, Socretan- of the British Kesearch Council and Chairman Inter 
national Technical Commission on Autrition. ’ 


Dr. wallgren has been As-ociate Professor of Internal Medicine at Unnsalo TT„.v. -s 
and Head of Pediatrics at tlie Eojal Caroline Medical Institute since 1949 He aa^ ' 
Member of the American Academy of Pediatrics- Canadian Associatffin for the 
Children’s Diseases; .\rgcntine Pediatric Society; and German Pediatric sfcLv w 
editor of Acta Pacdiatrica and a member of the Editorial Board of \nnale Ped f' ■ 
tria Danul.iana; Acta TulK-rcuIosca ; Archiv fur KinderheilUunde* ‘ ^edia 

Swedish Association for Children’s IVelfare; the Swedish Eed Cros r P^f^^ent of th. 
culosis; the National League Against Tubercnlosis - the Stive tl,e 

scillor to tlie Slate Board of Public Health. Children Fund; and Con- 


798 


THE JOURNAL OF PEDIATRICS 


He is widely known in Europe and the United States for his pediatric writings which 
include over two hundred papers in the field of pediatrics and child health. 


The Eochester Child Health Institute announces two assistantships of one year each; 
one beginning the first of January and one the first of July of each year. These services 
include preventive medicine in pediatrics with the opportunity of studjdng normal growth 
and development, care of the newborn, well child care, psychological problems in young 
children and school examinations. These are equivalent to fellowships in the sense that 
opportunities for both service and research are given. The stipend of $1,620 is offered to 
suitable candidates. The first available fellowship will be Jan. 1, 1950. 


Book Reviews 


Psychiatry for the Pediatrician. Hale F. Shirley, M.D., New York, 1948, The Commonwealth 

Fund, 442 pp. Price $4.50. 

This book is an outgrowth of lectures given by Dr. Shirlej’ to medical students at 
Stanford University. In its expanded form it is addressed to the large professional audience 
of pediatricians and general practitioners who are interested in better methods of child 
guidance in their own practices and who need a comprehensive, yet simple, guide in this field. 
The author has made a particular effort to suit his text to his audience. He avoids theories 
and unsettled controversies and shelves involved psychiatric terminology- in favor of simple 
English. He makes a liberal use of case histories. The result is a thoroughly readable book. 

The various types of psychiatric problems are covered one by one, and there is an ade- 
quate index. However, this book is not primarily intended to be a reference book to which 
the pediatrician will refer when he encounters a gpven case. The author intends, rather, 
that it be read through, and hopes that in doing so the reader will gain a point of view along 
with a practical foundation of knowledge upon which he can build. After a brief but lucid 
discussion of basic principles of psychiatry and child guidance, there is a section on develop- 
ment and habit training, followed by a detailed consideration of the role in childhood be- 
havior disturbances of: physical factors, intellectual factors, emotional factors, sexual factors, 
and environmental factors. There is a wealth of practical information in these chapters. 
Finally, the author concludes with two chapters on the investigation and treatment of behavior 
problems. 

In order to gain perspective for this presentation. Dr. Shirley reviewed the records of 
the first 1,000 patients seen in the Stanford University pediatric-psychiatric unit. As a 
result the choice of material has a foundation in practical experience. It represents, however, 
the practical experience of a psychiatric clinic, which perhaps o.xplains the dearth of space 
given to the iireventive mental hygiene aspects of ordinary practice. 

Dr. Shirley does not attempt to define the limitations of the practitioner in handling these 
problems in children. He believes that a great deal can be accomplished by those who have 
the interest and who will take the time to learn the fundamentals. His book should be a 
groat help to this group. Bakwin 

Stethoscopic Heart Records, Columbia Album No. CJI-735 (Revised). George D. Geckeler, 

sr.D. 

The set consists of four, double-faced records, on which are recorded auscultatory 
cardiac findings. Normal heart sounds are frequently repeated for comparison with abnormal ' 
sounds. Practically all typos of abnormal cardiac sounds are recorded, especially the 
arrhythmias. The various types of abnormalities arc described by a preceding commentary. 

The sounds and descriptions are very clear. These recordings should be of interest 
to all physicians and particularly to medical students and teachers. They should be especially 
suited to group teaching. Carson 



Hearing and Deafness: A Guide for Laymen. Edited by Ilallowoll Davis, JI.D., Director 
of Hcscarch, Central Institute for the Deaf, arid Hc.soarch Professor of Otolaryngol- 
ogy, Washington University School of Medicine, St. Louis, Mo. Illustrated. New 
York, 194S, Murray Hill Books, Inc., 408 pages. Price $5.00. 

Of the .30,000,000 children of school age in the nation, some 18,000 arc totally deaf, 
and "our best estimate is that from 1,500,000 to 2,000,000 children in the United States 
h.avc defective hearing.” The raison d’etre for this excellent collection of articles which deal 
ivith the problems of the deaf and hard-of-hearing is thus clearly established. For Dr. 
Davis "audiology” is truly "a meeting of varied specialists.” lie has brought together, 
in one volume, physician, speech educator, speech therapist, teacher for the deaf, p.sycliolo- 
gist, and field worker to explain to the doctor and his patient the problems which confront 
the acoustically handicapped individual. The fourteen collaborators cover the field in a 
thorough fashion. 

The title of the book is unfortunate, for the pediatrician can profit from a reading of 
it. Tlio techniques of audiometry, both the pure tone and work-sentence tj-pes, are discussed. 
The importance of an early diagnosis of defective hearing and an earlj' st.art in speech train- 
ing and in speech conservation is emphasized. "The confusions caused by imperfect hearing 
often lead to a progressive deterioration of the ability to discriminate (various sounds). . . . 
In consequence, everv' acoustically handicapped child who can benefit from a hearing aid 
should be fitted with his own instrument as soon as he is ready for it.” Education should 
begin at the nursery school level and should be approached from the oral point of view, as 
the authors definitely feel "that it is possible, practical, and desirable to teach even totally 
deaf children to speak and to read speech.” Despite the severity of the handicap, recent 
studies at the Central Institute for the Deaf have shown an educational retardation of 
only two to three years among their pupils. The problems of the older child and the adult 
^th acquired hearing defects which have to do with the choice of a vocation and the 
attainment of social maturity are freely discussed. Attention is directed toward the im- 
portant role of the ever-present, but seldom realized, auditory bachground in our daily lives. 
Methods of speech reading, of auditory and speech training, both for child and adult, are 
pointed out. More emphasis could have been placed on the usefulness of similar methods of 
speech training in the treatment of the acoustically normal child whose articulation is faulty. 

The volume can be recommended for patient and parent. The chapters on the medical 

and surgical aspects of deafness are vorj' well uTitten from the laj-man’s point of view; 

those on hearing aids should be helpful, and the discussions of educational methods,'vocational 

problems, psyehologj', and organizations for the deaf will be interesting to him. Much of 

the material, however, particularly that on the physics of sound perception, anatomy of the 

car, vacuum tube circuits, and the interpretation of audiograms, may be beyond his reach. 

In all, the book should bo more readily appreciated by the physician and by those who deal 

"ith the problems of the deaf. _ 

Forbes. 


Handbook of Orthopaedic Surgery, ed. 3. A. R. .Shand.s, .Ir., St. Louis, Missouri, 194.8. The 
C. V. Mosby Company. Price $0.00. 


The first edition of this excellent handbook on orthopaedic surgery was particularly 
designed to present the fundamental facts and principles of ortliopaedic surgery to the 
medical student and the general practitioner. It served tin's purpose well, and the third 
edition will continue to do so. The essential points in etiologj-, patholog}-, diagnosis, and 
treatment of all of the conditions embraced by orthopaedic surgery, except fresh fractures 
arc covered in .such a manner as to make the book an excellent source of reference for 
physicians in every specialty, particularly pediatrics. An outstanding feature of all editions 
has been the excellent bibliography which is arranged uniquely according to subjects dis- 
cussed in each chapter. This permits references to be quickly obtained on any subject. 
The bibliography in this tliird edition has been brought up to date so that articles published 
-as late as 1947 are included. The book is strongly recommended for the purpose for which 
It was originally intended. 

Hasipton 
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Editor’s Column 


MR. EWING’S REPORT TO TIIE PRESIDENT 

T he unexpected and amazing victory of President Truman on November 2, 
wliich swept into power a Congress of liis own party, is a mandate of the 
people for legislation putting into effect the principles and proposals upon which 
he based his campaign. This is the very essence of democracj' and of our political 
•system. One of the important proposals made by the President Avas extension 
of social security and better medical care for the American people. 

In light of this, our thoughts have turned to the report of Oscar R. EAving. 
Federal Security Administrator, AAdiich Avas published last September, entitled 
“The Nation’s Ilealth, a ten year progi-am.’’ 

In January of this year the Pi’csidcnt asked Jlr. EAving “. . . to undertake 
a cornprehensiA’e study of the possibilities for raising health levels and to report 
to me, at your early com'cnience, upon feasible goals Avhich might be realized by 
the American people in the next decade.’’ As a part of the stud.y, Mr. EAving 
called the National Ilealth A.sscmbly AA’hieh met in Washington last Jlay, and 
much of the report is based on the findings of the Assembly. On the issue of 
national health insurance agreement could not be reached, and Mr. EAving in 
his report sides AA-ith the proponents. This aa’OS quite Avithin his rights and in 
keejiing AA’ith his jjrevious statement that his report AA'ould not be bound by the 
findings of the Assembly. 

We haA’e refrained from commenting on the report ju’eviously as it has been 
claimed that it A\'as a politically inspired document and campaign propaganda. 
Regardless of all this, in our opinion it is today, in light of the NoA-ember elec- 
tion, a document of vital importance to the physician, as beyond question it 
presents the plan in a broad AA-ay upon AA'hich pi’oposcd legislation AA’ill be based 
in the next Congrc.ss. We urge CA-ery physician to read the re]}ort so that he 
may liaAX' a first-hand idea of the medical legislation AA’hich aa'III be proposed. It 
may be obtained from the Superintendent of Documents, U. S. GoA’ernment 
Printing Office, Washington, D. C., price .$1.00. 

B. S. V. 
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